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COAL. 

By  Edwaed  W.  Parker. 


INTRODUCTION. 

The  record  made  in  the  coal-mining  industry  of  the  United  States 
in  1907  was  one  of  unprecedented  tonnage,  exceptionally  high  prices, 
and  general  industrial  peace.  The  year  was,  in  fact,  one  of  the  most 
satisfactory,  from  the  producers'  standpoint,  in  the  history  of  the 
industry.  Not  only  was  the  previous  record-breaking  production  of 
1906  (414,157,278  short  tons)  exceeded  by  nearly  16  per  cent,  but  it 
ma^  be  stated  confidently  that  had  it  not  been  for  the  depressed  con- 
dition of  the  iron  and  steel  trade  which  followed  the  financial  flurry 
in  October,  the  coal  production  in  1907  would  have  exceeded  a  total 
of  half  a  billion  short  tons,  and  the  value  of  the  product  would  prob- 
ably have  exceeded  $650,000,000.  As  it  was,  the  value  of  the  coal 
product  of  1907  exceeded  by  68  per  cent  the  value  of  the  total  mineral 
product  of  the  United  States  in  1880^  and  was  nearly  equal  to  the 
total  mineral  product  of  the  country  m  1897,  only  ten  years  before. 
The  total  value  of  the  coal  product  of  the  United  States  at  the  mines, 
in  1907,  was  nearly  $615,000,000,  while  the  value  of  the  entire  mineral 
product  of  the  tJnited  States  in  1897  was  $647,000,000,  or  only 
$32,000,000  more  than  the  value  of  the  coal  produced  in  this  country- 
last  year.  The  increase  in  1907  over  1906  was  nearly  10  per  cent 
greater  than  the  total  coal  production  of  the  country  m  1877,  thirty 
years  before. 

The  combined  production  of  anthracite  and  bituminous  coal  in  the 
United  States  m  1907  was  a  Uttle  over  480,360,000  short  tons. 

With  an  average  of  30  cars  of  coal  to  the  train,  and  of  50  tons  to  the 
car,  the  number  of  trains  required  to  transport  this  product  was 
320,300  and  the  combined  length  of  these  trains  would  extend  two 
and  two-thirds  times  around  the  world  at  the  equator.  The  hole 
left  in  the  g;round  by  the  extraction  of  this  fuel  is  equal  to  17,585,- 
000,000  cubic  feet,  and  if  the  entire  Quantity  of  coal  extracted  were 
built  into  one  cube,  it  would  have  tne  dimensions  of  2,605  feet,  or 
nearly  half  a  mile  on  each  edge.  A  rectangular  column  With  a  1,000- 
foot  base  to  represent  the  coal  production  of  the  United  States  in  1907 
would  extend  nearly  3.4  miles  mto  the  air. 

Some  idea  of  the  growth  of  the  coal-mining  industry  within  the  last 
quarter  of  a  century  is  shown  by  the  fact  that  in  1907  the  production 
was  considerably  more  than  double  that  of  1898,  more  than  three 
times  that  of  1890,  more  than  four  times  that  of  1886,  and  consider- 
ably more  than  five  times  that  of  1881. 
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The  statistics  presented  in  the  following  pages,  which  consider 
primarily  the  tot^  quantity  and  value  of  the  coal  produced  in  1907, 
m  comparison  with  previous  years,  include  also  statements  regarding 
the  labor  employed,  the  average  number  of  days  worked,  the  length 
of  the  worloD^  days,  the  production  per  man,  the  use  of  mining 
machines  and  the  tonnage  produced  by  them,  the  casualties  reported 
by  mine  inspectors,  and  other  matters  of  interest  connected  with  the 
mining  and  marketing  of  coal.  A  special  feature  of  the  present 
report  is  a  map  of  the  coal  fields  of  tne  United  States  prepared  by 
Mr.  Marius  R.  Campbell,  of  the  United  States  Geological  Survey,  with 
a  statement  of  the  areas  and  estimated  original  content  of  coal  within 
these  fields  J  also  a  statement  of  the  production  in  each  field  in  1907 
and  the  estimated  exhaustion  represented  by  the  total  production  to 
the  close  of  that  year. 
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their  completeness  without  the  good  will  and  disinterested  cooperar 
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Acknowledgments  are  also  due  to  the  secretaries  of  boards  of  trade 
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report  included  under  the  caption  of  ^^Coal  trade  review.' '  Recog- 
nition of  these  by  name  is  given  in  connection  with  their  contribu- 
tions. The  report  on  the  production  of  Pennsylvania  anthracite  has 
been,  as  for  seyeral  years  past,  prepared  by  Mr.  WilUam  W.  Ruley, 
chief  of  the  bureau  of  anthracite  statistics,  in  Philadelphia. 

UNIT  OF  MEASUREMENT. 

The  standard  unit  of  measurement  adopted  for  this  report  is  the 
short  ton  of  2,000  pounds,  although  it  is  necessary  in  a  few  instances 
to  use  the  long  ton.  All  of  the  anthracite  product  is  mined  and  sold 
on  the  basis  or  the  long  ton  of  2,240  pounds,  and  the  laws  of  Maryland 
require  the  use  of  the  long  ton  in  that  State.  Hence  when  consider- 
ing the  production  of  Pennsylvania  anthracite  the  long  ton  is  used, 
and  this  unit  is  also  employed  in  the  table  showing  the  shipments  of 
bituminous  coal  from  the  Cumberland  region.  The  long  ton  is  also 
used  in  the  statistics  of  imports  and  exporte.  In  all  other  cases  where 
the  production  is  reported  in  lon^  tons  the  figures  have  been  reduced 
to  snort  tons,  and  unless  otherwise  expressly  stated  the  short  ton  is 
meant  when  any  quantity  is  expressed  in  the  text. 

PRODUCTION. 

Total  production  in  1907,  480,363,424  short  tons;  spot  value, 
$614,798,898. 

Pennsylvania  anthracite. — Total  production  in  1907,  76,432,421 
long  tons  (equivalent  to  85,604,312  short  tons);  spot  value, 
$163,584^056. 

Bituminous  and  lignite, — Total  production  in  1907,  394,759,112 
short  tons;  spot  value,  $451,214,842. 

In  addition  to  the  unprecedented  demand  which  resulted  in  the 
record  breaking  output  of  coal  in  the  United  States  in  1907,  the 
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year  was  one  of  exceptional  peace  in  the  coal-mining  regions.  When 
after  the  ten  weeks'  suspension  of  mining,  beginning  on  April  1,  1906, 
the  wage  scales  in  the  "organized''  States  were  signed^  the  agree- 
ments were  made  to  cover  a  period  of  two  years,  or  until  March  31, 
1909.  There  were  a  few  instances  of  labor  disaffection  in  1907,  but 
these  were  for  the  most  part  of  short  duration,  and  the  amount  of 
time  lost  was  not  sufficient  to  affect  the  total  production.  Taken  as 
a  whole,  the  year  1907  was  one  of  the  most  prosperous  years  in  the 
history  of  the  coal-mining  industry. 

Compared  with  1906,  when  the  total  production  amounted  to 
414,157,278  short  tons,  valued  at  $513,079,809,  the  output  in  1907 
showed  an  increase  of  66,206,146  short  tons,  or  15.99  per  cent  in 
quantity,  and  of  $101,719,089,  or  19.83  per  cent  in  value.  Of  this 
increase^  12,787,411  long  tons,  or  14,321,901  short  tons,  were  in  the 
production  of  Pennsylvania  anthracite,  and  51,884,245  tons  in  the 
production  of  bituminous,  semibituminous,  subbituminous,  lignite, 
and  scattering  lots  of  anthracite.  The  value  of  the  Pennsylvania 
anthracite  production  increased  $31,666,362,  and  the  total  value  of 
the  other  grades  of  coal  showed  an  increase  of  $70,052,727.  It  is 
worthy  of  note  that  of  the  31  States  and  Territories  of  the  Union  in 
which  coal  was  produced  during  1907,  there  were  only  2  which  did  not 
participate  in  the  general  increased  production.  The  two  exceptions 
were  California  and  Oregon,  both  unimportant  as  coal-producing 
States,  both  on  the  Pacific  coast,  and  the  decrease  in  both  States 
being  due  to  the  same  cause — the  largely  increased  production  of  fuel 
oil  in  California  and  its  use  for  railroad  and  manufacturing  purposes. 
The  percentages  of  increase  in  the  various  States  ranged  from  1.79  in 
Maryland  to  51  in  Michigan,  and  in  only  three  cases  where  the  produc- 
tion increased  was  the  percentage  of  increase  in  value  less  than  the  per- 
centage of  increase  in  quantity.  These  three  exceptions  were  Alabama 
Illinois,  and  Indiana.  The  largest  increase  in  quantity  was  in  the 
production  of  Pennsylvania  bituminous  coal,  which  showed  an 
increase  of  20,849,971  short  tons,  with  a  gain  of  $25,373,375  in  value. 
Pennsylvania  anthracite  showed  the  next  largest  gain  in  quantity, 
the  increase  in  this  output  being  14,321,901  short  tons,  while  the  gam 
in  value  exceeded  that  of  Pennsylvania  bituminous  coal,  amounting 
to  $31,666,362.  The  total  increase  in  Pennsylvania's  production  was 
35,171,872  short  tons,  while  the  aggregate  value^of  Pennsylvania's 
production  showed  a  gain  of  $57,039,737.  Illinois,  the  second  State 
m  coal-producing  importance,  was  second  in  increased  production, 
with  a  rain  of  9,837,042  short  tons  in  quantity  and  $9,924,320  in 
value.  West  Virginia,  the  third  in  producing  importance^  was  third 
in  increased  production,  with  a  gain  of  4,801,233  short  tons  m  quantity 
and  $6,794,691  in  value.  Ohio,  fourth  in  rank,  was  fourth  in  amount 
of  increased  output,  showing  a  gain  of  4,410,779  short  tons  and 
$4,978,166.  The  total  increase  in  the  production  of  anthracite  and 
bituminous  coal  in  the  United  States  in  1907  was  about  10  per  cent 
larger  than  the  total  coal  production  in  1877,  30  years  before. 

A  part  of  the  increased  production  in  1907,  and  particularly  in  that 
of  Pennsylvania  anthracite,  was  undoubtedly  due  to  the  shortage 
in  stocks  created  by  the  ten  weeks'  suspension  of  mining  m  the 
anthracite  fields  of  rennsylvania  and  in  the  orgam'zed  bituminous 
coal-producing  States  which  began  on  April  1,  1906,  pending  the 
adjustment  or  the  wage-scale  controversy,  the  increasea  production 
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in  1906,  which  followed  the  resumption  of  work,  not  having  been  suf- 
ficient to  fill  reauirements  and  also  replenish  stocks.  The  financial 
depression,  whicn  began  in  the  middle  of  October  and  continued  dur- 
ing the  rest  of  the  vear,  was  seriously  felt  in  the  coal-mining  industry, 
especially  in  the  fiastem  States,  where  a  considerable  percentage  of 
the  product  is  made  into  coke  and  the  demand  for  which  fell  off 
rapialy  in  sympathy  with  the  shutting  down  of  a  large  number  of  blast 
furnaces  and  rolling  mills. 

The  imprecedented  demand  for  coal  which  obtained  during  the 
first  9  months  of  the  year  exceeded  the  ability  of  the  railroad  com- 
panies to  handle  the  product,  and  there  was  the  usual  complaint  of 
shortage  of  cars  which  had  been  made  during  the  last  few  years. 
There  was  also  a  great  demand  for,  and  high  prices  were  paid  to,  labor 
in  other  lines  of  industry,  and  operators  were  unable  to  secure  miners 
in  sufficient  numbers  to  fill  orders.  Wages  were  unusually  high.  All  of 
these  conditions  tended  toward  the  advancing  prices  which  were  gen- 
eral throughout  the  United  States.  The  average  price  per  ton  for 
bituminous  coal  and  lignite  advanced  from  $1.11  in  1906  to  $1.14  in 
1907.  The  average  price  of  anthracite  at  the  mines  in  Pennsylvania 
advanced  from  $2.30  to  $2.35  per  long  ton.  In  obtaining  these  aver- 
age prices  it  should  be  remembered  that  the  average  price  of  bitu- 
minous coal  is  based  upon  all  of  the  coal  sold  or  used  at  the  mines, 
either  for  coke  making  or  in  the  operation  of  the  properties.  Only 
the  bitmninous  coal  actually  wasted  is  excluded  from  the  valuation, 
andl  this  is  also  not  included  in  the  statement  of  production.  The 
coal  used  in  the  mines  of  the  anthracite  region  of  Pennsylvania  is 
composed  principally  of  culm,  which  until  quite  recently,  except  for 
that  used  m  the  operation  of  the  mines,  has  been  thrown  upon  the 
diunps  and  wasted.  In  recent  years,  however,  with  the  establish- 
ment of  washeries  for  the  saving  of  the  small  sizes  of  coal  produced, 
and  also  for  the  recovery  from  the  culm  banks  of  that  previously 
wasted,  places  a  marketable  value  upon  this  formerly  disregarded 
product.  An  arbitrary  value  of  20  cents  per  long  ton  has  been  placed 
upon  the  colliery  consumption  of  anthracite. 

A  considerable  portion  of  both  the  anthracite  and  bituminous  coal 
is  sold  at  much  less  than  the  cost  of  production.  The  public  press  is 
apt  to  note  critically  the  wide  discrepancy  between  the  prices  shown 
by  these  averages  and  those  which  the  public  is  obliged  to  pay  for  its 
fuel,  forgetting  or  neglecting  the  fact  that  all  of  the  profits  on  mining 
operations  in  the  anthracite  region  have  to  be  made  on  sizes  above 
pea  coal,  which  represent  onlv  a  little  more  than  60  per  cent  of  the 
total  production.  All  of  the  Duckwheat,  rice,  barley,  and  other  sizes 
below  pea  coal  shipped  from  the  anthracite  region,  which  are  used 
entirely  for  steam  purposes,  are  sold  at  prices  considerably  below  the 
actual  cost  of  production.  In  the  bituminous  regions  a  large  portion 
of  the  coal  is  marketed  as  screened  coal  and  in  many  cases  the  sizes 
below  nut  are  sold  at  less  than  cost. 

An  interesting  fact  presented  in  the  statistics  of  the  production  of 
coal  in  the  United  States  is  that  in  each  decade  the  output  has  been 
practically  doubled.  Up  to  the  close  of  1865  the  total  production 
nad  amounted  to  284,890,055  tons.  In  the  decade  from  1866  to  1875, 
inclusive,  the  production  amounted  to  419,425,104  tons,  making  the 
total  production  up  to  the  close  of  1875,  704,315,159  tons.  In  the 
following   decade,   from    1876   to    1885,   inclusive,    the  production 
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amounted  to  847,760,319  tons,  something  more  than  double  the  total 
production  up  to  the  beginning  of  that  decade.  At  the  close  of  1885 
the  total  production  amounted  to  1,552,075,478  tons,  and  the  pro- 
duction for  the  10  years  ending  with  1895  was  1,586,098,641  tons, 
and  the  total  production  to  the  close  of  1895  amoimted  to  3,138,- 
174,119  short  tons.  In  the  decade  ending  December  31,1905,  the 
total  production  amounted  to  2,832,402,746  short  tons  and  the  grand 
total  from  the  beginning  of  coal  mining  amounted  to  5,970,576,865 
short  tons.  The  average  annual  production  from  1896  to  1905  was 
283,240,275  short  tons,  compared  with  which  the  average  production 
in  1906  and  1907  (447,260,351  short  tons)  shows  an  mcrease  of 
164,020,076  tons,  or  58  per  cent. 

This  great  increase  in  the  production  of  coal,  when  considered  with 
the  increase  in  the  population,  furnishes  some  further  interesting  com- 
parisons. Going  bacK  for  a  period  of  a  little  over  50  years,  or  to  the 
middle  of  the  last  century,  and  comparing  the  statistics  or  coal  pro- 
duction with  the  increased  population,  it  is  found  that  in  1850,  accord- 
ing to  the  United  States  census  for  that  year,  the  production  of  coal 
amounted  to  6,445,681  tons,  when  the  population  of  the  country 
amounted  to  23,191,876  persons.  The  per  capita  production  of  coal 
in  that  year  is  thus  seen  to  have  been  0.278  ton.  In  1860,  or  10 
years  later,  the  population  was  31,443,321  persons,  and  the  coal  pro- 
duction amoimted  to  16,139,736  tons,  or  an  average  of  0.514  ton  per 
person.  At  the  census  of  1870  the  population  of  the  United  States 
amounted  to  38,558,371;  the  coal  production  in  that  year  amounted 
to  36,806,560  short  tons,  a  per  capita  average  of  0.96  ton.  Ten 
years  later,  when  the  population  was  50,189,209,  the  coal  output 
amounted  to  76.157,944  short  tons,  or  1.52  tons  per  capita.  In  1890 
the  population  nad  grown  to  63,069,756,  an  increase  of  25  per  cent 
over  1880,  while  the  coal  production  had  grown  to  157,770,963  short 
tons,  or  a  per  capita  output  of  2.52  tons.  At  the  taking  of  the 
Twelfth  Census,  in  1900,  the  increase  in  population  amoun^d  to  22 
per  cent,  the  total  number  of  persons  reported  being  76,303,387, 
while  more  than  70  per  cent  had  been  added  to  the  coal  production, 
with  a  total  of  269,684,027  short  tons,  or  an  average  of  3.53  tons  for 
each  inhabitant.  In  other  words,  while  the  population  from  1850  to 
1900  showed  an  increase  of  230  per  cent  the  production  of  coal  in- 
creased 4,084  per  cent.  The  Director  of  the  Bureau  of  the  Census, 
Hon.  S.  N.  D.  North,  estimates  the  population  of  the  United  States 
on  June  1, 1907.  at  about  85,500,000  persons,  making  the  per  capita 
production  in  tnat  year  5.6  tons;  that  is,  in  less  than  60  years  the  per 
capita  production  of  coal  in  this  country  has  increased  from  a  little 
more  than  a  quarter  of  a  ton  to  5i  tons.  It  is  true  that  in  the  earlier 
years  the  proportion  of  wood  used  for  fuel  was  larger  than  it  is  to-day, 
but  the  actual  consimiption  of  wood  at  this  time  is  little,  if  any,  less 
than  it  was  50  years  ago,  and  is  probably  greater.  It  must  also  be 
remembered  that  in  addition  to  the  great  mcrease  in  the  consumption 
of  coal  per  head  of  population  there  has  been  a  great  increase  in  the  use 
of  oil  for  fuel  purposes,  while  natural  gas  still  remains  an  important 
factor  in  this  regard. 

The  total  number  of  men  employed  in  the  coal  mines  of  the  United 
States  in  1907  was  680,492,  against  640,780  in  1906  and  626,035  in 
1905.  Of  the  total  nmnber  of  men  who  were  employed  in  1907, 
167,234  were  employed  in  the  anthracite  mines  or  Fennsylvania, 
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while  the  bituminous  and  lignite  mines  gave  employment  to  513,258 
men.  In  1906  the  anthracite  mines  gave  employment  to  162,355  men 
and  in  1905  to  165,406  men.  The  bitmninous  workers  mmibered 
478,425  in  1906  and  460,629  in  1905.  The  average  nimiber  of  days 
worked  in  the  anthracite  region  in  1907  was  220,  against  an  average  of 
195  in  1906  and  215  in  1905.  The  bitimiinous  mines  worked  an 
average  of  234  days  in  1907,  213  days  in  1906,  and  211  days  in  1905. 
The  average  production  for  each  emplojree  in  the  anthracite  region  of 
Pennsylvania  in  1907  was  512  tons,  against  439  tons  in  1906  and  470 
in  1905.  The  average  production  for  each  employee  in  the  bituminous 
mines  in  1907  was  769  tons,  against  717  tons  m  1906  and  684  tons  in 
1905.  The  average  daily  production  per  man  in  the  anthracite 
region,  which  decreased  from  2.41  tons  m  1903  to  2.35  tons  in  1904 
and  to  2.18  tons  in  1905,  increased  to  2.25  tons  in  1906  and  to  2.33 
tons  in  1907.  The  average  production  per  day  by  each  employee  in 
the  bituminous  mines,  which  increased  steadily  from  3.02  in  1903  to 
8.15  in  1904  and  to  3.24  in  1905  and  3.36  in  1906,  fell  off  to  3.29 
in  1907. 

The  statistics  relative  to  the  use  of  machines  in  the  mining  of 
bituminous  coal  in  the  United  States,  the  details  of  wliich  are  to  be 
found  in  subsequent  pages  of  this  report,  show  that  in  1907  the  total 
quantity  of  coal  mined  by  the  use  of  macliines  was  138,547,823 
snort  tons,  or  35.71  per  cent  of  the  total  production  in  the  States 
where  mining  machines  were  used;  against  118,847,527  short  tons,  or 
35.1  per  cent  of  the  total  in  1906,  and  103,396,452  short  tons,  or  33.67 
per  cent  of  the  total  in  1905.  The  total  number  of  mining  machines 
m  use  increased  from  9,184  m  1905  to  10,212  in  1906  and  11,144  in 
1907.  The  average  production  for  each  macliine  in  use  in  1907  was 
12,381  short  tons  against  11,638  short  tons  in  1906,  and  11,258  tons 
in  1905,  from  which  it  appears  that  the  average  annual  tonnage 
which  was  won  by  machines  is  something  over  11,000  tons.  Of  the 
11,144  macliines  used  in  1907,  6,227  were  of  the  pick  or  puncher  type, 
4,652  were  chain-breast;  and  265  were  long-wall  machmes. 

Pennsylvania,  wliich  leads  in  the  production  of  bituminous  coal, 
leads  also  in  the  number  of  machines  m  use  and  in  the  total  machine- 
mined  production,  there  having  been  4,940  mining  machines  employed 
in  the  bituminous  coal  mines  of  Pennsylvania,  and  60,771,157  tons  of 
machine-mined  bituminous  coal  in  that  State  in  1907.  Ohio  leads 
in  the  percentage  of  coal  mined  by  machines  and  was  second  in  the 
total  quantity  of  machine-mined  coal,  although  West  Virginia  ex- 
ceeded Ohio  in  the  number  of  macliines  in  use.  Ohio  had  in  1907  1,328 
machines  at  work,  with  a  machine-mined  product  of  24,843,616 
short  tons,  wliile  West  Virginia  employed  1,533  machines  and  had  a 
macliine-mined  product  in  1907  of  17,627,925  tons.  Illinois  had 
1,080  machines  m  use  in  1907,  with  a  machine-mined  product  of 
15,134,401  tons. 

In  addition  to  the  unprecedented  production  and  the  liigher  prices 
obtained  in  1907,  the  year  was  remarkable  for  the  reign  of  compara- 
tive peace  throughout  the  coal-mining  regions.  There  were  really  no 
protracted  strikes  during  the  year,  if  tnere  may  be  excepted  from  tliis 
statement  an  idleness  of  45  days  at  one  mine  m  Alabama  in  which  80 
men  were  employed.  There  were  fewer  men  on  strike  in  1907  than  in 
any  year  since  1901,  and  the  amount  of  time  lost  through  labor  dis- 
affections  last  year  was  the  smallest  in  a  decade.    The  total  number 
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of  men  idle  by  reason  of  strikes  was  32,540,  who  were  idle  an  average 
of  14  days  each.  Outside  of  the  exception  in  Alabama,  previously 
referred  to,  the  greatest  amount  of  time  lost  was  in  Kentucky,  where 
1,325  men  were  idle  for  an  average  of  41  days,  and  in  Arkansas,  where 
1,185  men  were  idle  for  an  average  of  30  days.  The  principal  cause 
of  the  labor  troubles  was  the  inability  of  the  operators  to  secure  cur- 
rency for  pay  rolls  after  the  panic  began  in  October,  and  the  refusal  of 
the  men  to  accept  payment  of  their  wages  in  anything  but  cash.     In 

1906  there  were  372,343  men  idle  by  reason  of  strikes,  but  because 
of  the  "suspension"  on  April  1  the  average  time  lost  by  each  man 
was  51.5  days.  The  total  number  of  working  days  lost  in  1906 
was  19,201,348.  The  total  number  of  working  days  lost  in  1907  was 
462^392. 

The  United  States  Greological  Survey  makes  no  attempt  to  collect 
direct  the  statistics  covering  the  fatal  and  nonfatal  accidents  occur- 
ring in  the  mines  of  the  country.  The  statistics  presented  in  the  sub- 
sequent pages  are  compiled  from  the  reports  received  from  the  mine 
inspectors  or  other  State  officials  having  in  charge  the  administration 
of  State  inspection  laws.  Casualty  statistics  are  therefore  incomplete 
to  the  extent  represented  by  those  States  in  which  there  are  no  mine 
inspection  laws.    These  exceptions  are,  however,  of  comparative  unim- 

Eortance  as  practically  all  of  the  important  coal-mining  States  now 
ave  inspection  laws,  and  the  officials  m  charge  of  their  execution  com- 
{)ile  the  statistics  of  accidents  in  each  year.  In  some  cases  these  are 
or  the  fiscal  year,  but  in  most  cases  they  cover  calendar  years  and  coin- 
cide with  the  period  for  which  the  statistics  of  production  are  given 
in  this  report.  The  States  from  which  the  accident  statistics  are 
reported  contribute  over  90  per  cent  of  the  total  coal  product  of  the 
United  States.     In  the  record  of  fatal  and  nonfatal  accidents  the  year 

1907  was  the  worst  in  the  history  of  coal  production  in  this  country. 
During  December  there  were  four  separate  disasters,  all  in  the  Appa- 
lachian bituminous  coal  field,  and  each  attended  with  the  sacrifice  of 
many  lives.  The  most  serious  of  these  disasters  was  that  at  Monon- 
gah.  West  Virginia,  and  made  that  State  responsible  for  more  than  50 
per  cent  of  the  deaths  due  to  gas  and  dust  explosions  in  1907.  Of  the 
total  number  of  men  killed  in  the  18  States  from  which  reports  were 
received  in  1907,  there  were  3,125  men  killed  and  5,316  injured  in  the 
coal  mines  during  that  year,  whereas  in  1906  21  States  reported  a 
total  of  2,092  fatal  and  4,800  nonfatal  accidents.  The  fatalities  of 
1907  exceeded  those  of  1906  by  almost  exactly  50  per  cent. 

Practically  the  entire  output  of  both  anthracite  and  bituminous 
coal  in  the  United  States  is  consumed  within  the  country.  The  total 
exports  of  coal  in  1907  amounted  to  14,724,358  short  tons,  which, 
deducted  from  the  production  of  480,363,424  tons,  shows  a  consump- 
tion of  coal  of  domestic  production  amounting  to  465,639,066  short 
tons.  If  to  this  are  added  the  imports,  which  in  1907  amounted  to 
2,367,241  short  tons,  the  total  consumption  of  coal  in  the  United  States 
in  1907  (considering  as  negligible  the  stocks  on  hand  at  the  beginning 
and  end  of  the  year)  is  shown  to  have  been  468,006,307  tons,  which 
is  equivalent  to  nearly  98  per  cent  of  the  domestic  production. 

Most  of  the  coal  imported  into  the  United  States  is  classed  as  bitu- 
minous or  shale,  only  a  comparatively  small  quantity  of  anthracite 
being  brought  into  the  countnr.  The  imports  of  bituminous  coal  are 
principally  to  points  on  the  racific  coast  and  to  the  port  of  Boston, 
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where  considerable  quantities  of  bituminous  slack  are  imported  from 
Canada  and  used  at  the  Otto-Hoffmann  coke  ovens  at  Elverett,  near 
Boston.  The  exports  of  both  anthracite  and  bituminous  coal  are 
principally  to  Canada. 

In  considering;  the  coal  product  of  the  United  States  these  reports 
include  not  onty  the  coal  marketed,  either  by  shipment  to  distant 
points  or  sold  locally,  but  that  consumed  by  mine  employees  and  by 
the  mine  owners  in  the  operation  of  the  coflieries.  The  latter  factor 
is  usually  considered  ana  reported  as  colliery  consumption.  There 
are  occasional  exceptions  in  the  bituminous  fields,  where  the  operators, 
who  use  only  slack,  an  otherwise  waste  product,  do  not  report  this 
item  in  their  statement  of  production  and  do  not  deem  it  of  any  value; 
it  is  not  considered  as  a  portion  of  the  mine  product,  nor  is  the  miner 
paid  for  it  in  wages.  Such  exceptions  are  few  and  the  quantity  is 
negli^ble.  The  quantity  of  coal  consumed  in  the  manufacture  of 
coKe  IS  also  considered  in  this  report. 

The  quantity  of  coal  consumed  in  the  manufacture  of  coke  at  the 
mines  in  1907  was  50,289,822  short  tons,  as  compared  with  46,156,301 
short  tons  in  1906,  an  increase  of  4,133,521  short  tons,  or  9  per  cent,  as 
compare<l  with  an  increase  of  16  per  cent  in  the  total  production.  The 
coal  shipped  to  market  and  used  in  the  manufacture  of  coke,  and  sold 
locally  (which  is  considered  a  marketable  product)  amounted  in  1907 
to  462,802,051  short  tons,  compared  with  399,323,294  short  tons  in 
1906,  and  378,680,462  short  tons  in  1905.  The  colliery  consumption 
in  the  anthracite  region,  which  consists  practically  altogether  of 
culm,  averages  from  8  to  10  per  cent  of  the  total  anthracite  output. 
In  1907,  out  of  a  total  production  of  85,604,312  short  tons  of  anthra- 
cite^ 8,351,623  tons  were  used  at  the  mines  for  steam  and  heat.  The 
colhery  consumption  of  bituminous  coal  amounts  to  between  2  and  3 
per  cent  of  the  total  production,  and  in  1907,  out  of  a  total  of  394,- 
759,1 12  tons  of  bitummous  coal  mined,  9,209,750  tons  were  used  in  the 
operation  of  the  |)roperties. 

The  statistics  of  tlie  production  of  coal  in  the  United  States  in  1906 
and  1907,  by  States,  with  the  distribution  of  the  product  for  con- 
sumption, are  shown  in  the  following  tables: 
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Fig.  1.— Production  of  ooal  in  ttie  United  States  in  1907.  by  States. 
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PRODUCTION  IN  PREVIOUS  YEARS. 

In  the  following  table  is  presented  a  statement  of  the  quantity 
and  value  of  the  coal  product  of  the  United  States  during  the  last 
five  years,  by  States,  with  the  increases  and  decreases  in  1907  as 
compared  with  1906: 

QuarUiiy  and  value  of  coal  'produced  in  the  United  StateSy  1903-1907y  in  short  tona. 


BtatBorTenltoiT. 

1903, 

1904. 

1905. 

Quantity. 

ValDfl. 

Quantity. 

Vahlft. 

Quantity. 

Value. 

AlabaMtt ^ 

11,654,324 

2,220,172 

105,420 

7,423,602 

434,260 

4,25t> 

36,9&7, 104 

10,794,6^ 

3,517,388 

0,419,31E 

5,839,976 

7,538,032 

4*846,165 

1,307,619 

4,238,  £86 

1,488,810 

1,541,781 

278,645 

24,838, 103 

01,144 

74,607,068 

103, 117,  ITS 

4,708,004 

oae,759 

1,681,409 
3,451,307 
3,193,273 
29.337,241 
4,635,293 

tl4,246,7W 

3,300,831 

301,318 

9,150,943 

546, 7S9 

13,250 

43,196,800 

13,W4,817 

6,385,463 

10,563,910 

3.871,953 

7,079,342 

7,180,784 

2,707,52? 

6,834,297 

2,440,846 

2,105,785 

413,006 

3t,9^,327 

221,031 

152,036.448 
121,752,750 
5,970,830 
1,505,383 
2,006,038 
3,302,140 
5,380,079 
34,297,919 
5,731,281 

11,262,046 

2,000,451 

79,582 

0,658,355 

300,191 

3,4S0 

36,475,0eO 

10,8^,180 

3,046,530 

6,519,!m 

0,333,307 

7,576,482 

4.!^13.622 

l,.K2,840 

4, 163.306 

1,452.325 

27l,ftia 

24i  400,220 

111,540 

73,156,709 
97,938, 2S7 
4,782,211 
1,195,044 
1,493.027 
3,410.914 
J,  137, 661 
32,406,752 
5,178,556 

113,480,111 

3, 102,660 

377,306 

8,751,821 

476,096 

13,730 

30,^1,993 

12, €04, 360 

5,532,066 

10,504,  40fi 

9.640,771 

7,868,102 

5,729,085 

2,424.035 

fi,i01,7ol 

2,l§4,54a 

1,904,409 

38l>,052 

26,579,738 

243,588 

138,074,0®} 
94,^,219 
5.642,303 
1,983,636 
1,043,440 
2,921,911 
5,120,931 
28,647,014 
6,747,900 

11,866,060 

1,934,673 

80,824 

8,826,429 

353,548 

a5,S82 
33, 134,363 
11,^,252 
2,024,427 
6,798,609 
6,423,979 
8,432,533 
5,108,539 
1,473,311 
3,083,376 
1,64S,S32 
1,649,033 

317,542 
25,552,950 

109,641 

77,659,850 
118,413,637 
5,705,690 
1,200.684 
1,332,372 
4,275,271 
2,8S4,92fi 

37,791,580 
5,601,021 

114,387,721 

Arkansas 

Cal  if  0  m  i  jL  and  AJ»«ka. 
Coli>fado ... 

2,880,738 

395,975 

10,aiO,97S 

456,184 

G^oT^ia    And    North 

Idaho 

nl7,S46 
40,577,502 

lUJnoia,- 

iDd  tana...,.  _.«....,. 

12,402,255 
5,145,358 
10,586,381 

Indian  Territoiy 

Iowa.   ..._*.,. , .. 

KauffflH ^.,.,._.  .^. 

9,350,54a 
8,385,232 
5,831,760 
2,512.697 
6,201,661 
2,823,350 

KeDti]cJE.y * . 

Mary  lMi4.-,w. ,,,,.. 

HiehiKon 

MlMourl ......... 

Montana 

New  Mexlc^i .,,..,.., 

2,190  231 

North  DaJtota.. 

Ohio...... .„,. 

424,778 
26, 486, 740 

Or^on ............... 

282,405 

Fennnylvania: 

Anttaraclte.. ..... 

BLtuinlnoiu..^... 

141,879,000 

113.3flO,507 

0,577,881 

Taxas 

1,968.558 

VUh , 

VtiKlaiA 

1,703.510 
3,777,335 

WMbington  „„.«,.. 

6, 141,258 

WMf  vTiiithife. 

Wf  omlng .,..,.« * 

32,341,700 
7,336,051 

Totol 

357,350,410 

503,r24,381 

351,816,308 

444,371,021 

392,722,635 

470,537,294 

a  Includes  production  of  Nevada. 
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Quantity  and  value  of  coal  produced  in  the  United  States,  1903-1907,  in  short  tons — 

Continued. 


SUte  or  Tsxri- 


Arknosi!! 

C^if omia    and 

AlAskA 

Colorulo. 

O  e  0  r  g  U    tmd 

NonB  CamUcia 

Idaho 

lUlQoifl..-.. 

Iiidi*iui*.. .*,... 

Iowa.... 

KaD^&H 

Keutucky ,, 

Miirylaod,  *„**,. 

Mk-ni^an... 

MlnBOnrL 

Montana. ._ 

New  Mexico. 

North  Dakota... 

Ohio,.,.., 

Oklahoma    <Ia- 

dl»  II  Territory} 

Oregon 

PetiDsylvwiia: 
Antbrocite.. 
Bitiimlnoua.., 
Tenneasee^^..^... 

Texas. 

UtaJs 

VHrffinia 

Washltigton..,,. 
West  Vir^la... 
Wyoming.*.,,... 


l»Nk 


Quantity,      V»lw. 


063117, 


13,107, 
1,864,268 

30,S31 
1Q^111,21S 

n33a,l07 

41,480,104 

T;  360,224 
a.C24,77& 
a*fl53,&47l 
5p43^p4&3. 
1,346, 33S 
3,758|0(B 
l,83O,0Qi: 
1,964,713 

27,731,640 

2,860,200 
70,731 

71,282,411 

im2s3,2oa 

6,250,275 
t, 312,873 
1,772,551 
4,254,S79 
3,276,184 
43,290,350 
6, 133, 0&4 


r^  514, 786 
3,000,339 

7S,flS4 
0,735,616 

a  424, 004 
624,238 
44,763.062 
13,116,261 
U,ei9,455 
8,979,553 
0,809,fl3& 
6,474,793 
2,^7,404 
6,118,7^ 
3,240,357 
2,638,966 
451,382 
30,346,580 


5,483, 
212, 

131,917, 
130,290, 
7,667, 
2, 178, 
2,406 
4,183 
5,908 
41,051 
8,013 


Tot*J .._,.,..  414, 157,278  513,079, 809  480,363, 424 


1907, 


QiutBtJty. 


ValuB. 


i 
14,250,454118,405,468+  1,142,491 


lucraaae  (+)  orde^ 


Qnantity. 


2,670,433 

24,069 
10,790,236 

0362,401 
^7,588 

51,317,146 

13,965,713 
7,574,322 
7,322, 4« 

10,753,124 
5,532,628 
2,035, B58 
3,997,^6 
2,016,867 
3,628,959 
347,760 

32,142,419 

3,642,658 
70,981 


-i-  |^10,6S2 
4;473;693'+   8n6;i:o|+  1,473,351 

91,813-  6,7421+        13,129, 

15,079,449  +      079,018  +  2,343,833; 


Valw. 


PttramtAgoof 

lncTea»ord«- 

ci«a«,  1907. 


Hsr  ^•'»'-- 


a409,6S6l  + 

c3l,119  + 

54,687,382  + 

15,114,300  + 

12,258,012  + 

1I,150.0L«  + 

11,405,038  + 

6,«23,607  + 

3.660,833  + 

6,540,70iJ  + 

3,907,082  + 

3,^^,128!  + 

560,199  + 

35,324,746  + 

7,433,914  + 
166,304- 


30,2!mI  + 

i,4^H- 

9,837,042,+ 

1,893,153  + 

306,  €66  + 

1,297,674  + 

1,009,477  + 

97,175;+ 

689,530  + 

239,92S  + 

lS&.93ti  + 

064.246  + 

«i,071.+ 

4,410,779'+ 


75,6a;' 

6,8SL 
9,924,3205 
1,998,039^ 

638,557 
3,180,14fi! 
l,5^,100i 

148,9041 
3,233,429: 

666, 72s! 
1,193,1421 

108,817 
4,978,166 


+  8l72 
+43.30 

-21.87 
+  6.72 

+  ai2 

+mOSi 
+23.72^ 
+15.06 

+  4ai  ^ 

+  21.531 


782,458i+  1,951,548 
8,750-        46,0a« 


604,312  163, 584,056,+ 14,321,001  - 
143,177  1.^,664,020  +20,849,971  ■ 

SIO,  243     S,  490, 334  +       " 

648,069     2,77f!,811  + 

1MT,607     2,959,769:+ 

710,895     4, 807,. -533'  + 

680,532     7,679,801+       404^348!+  1,771,3871 

091,583    47,ft4«,6:K)+  4,801,233  +  6,7tM,e01 

252,990     9,732,668+       118,906+  1,719,140 


I  +31,6&a,362 
I  +25,373, 37a 
550,968'+  822,giff 
335,196+  509,9ir 
175,0561+  55l»5" 
4.'i6,01fti+      623,  f 


614,798,898 +66,206, 146 +101  719,089i  +15.99 


+35,60 
^2i.«S 

+24.00 
+  19.47 
+  10L73 
+27.53 
+22L89 
+14.90 
+20,98 
+  m55 
+21.  45 


+19.83 


a  Georgia  only. 

b  Includes  produdtion  of  Nevada. 

e  Includes  production  of  Nebraska  and  Nevada. 

One  of  the  interesting  features  connected  with  the  coal-mining 
industry  has  been  the  comparatively  rapid  growth  of  bituminous, 
or  soft,  coal  production  compared  with  that  of  anthracite.  This 
has  been  especially  noticeable  during  the  last  quarter  of  a  century, 
during  whicn  statistics  have  been  compiled  by  the  division  of  min- 
eral resources  of  the  United  States  Geological  Survey. 

In  the  table  on  page  20  the  statistics  for  the  year  1880  are  for  the 


fiscal  year^  as  compiled  by  the  Tenth  United  States  Census.  The 
statistics  tor  the  EJleventh  Census,  which  cover  the  calendar  year 
1889,  and  for  the  Twelfth  Census,  which  cover  the  calendar  year 
1902,  were  collected  by  this  division  of  the  (jeological  Survey  in  coop- 
eration with  the  Census  Bureau.  This  table  snows  that  while  the 
production  of  anthracite  has  increased  from  28,649,812  short  tons 
m  1880,  to  85,604,312  short  tons  in  1907,  a  gain  of  56,954,500  tons, 
or  199  per  cent,  the  bituminous  production  has  grown  from 
42,831,758  to  394,759,112  short  tons  in  1907,  an  mcrease  of 
351,927,354  short  tons,  or  822  per  cent.  It  was  thought  in  1905, 
when  the  anthracite  production  reached  a  total  of  69,339,152  long 
tons,  or  77,659,850  short  tons,  that  the  maximum  had  about  been 
reached,  but  the  reports  for  1907  show  that  this  record  was  largely 
exceeded.    If,    however,    we    consider    the   decreased   produotion 
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in  1906,  we  find  that  the  average  anthracite  output  for  the  last 
two  years  was  70,038,716  long  tons,  or  78,443,362  snort  tons,  which 
compares  closely  witn  the  average  tonnage  for  the  three  preced- 
ing years.  It  is  well  to  call  attention  to  tne  fact  that  of  the  total 
production  of  anthracite  in  1907,  4,301,082  long  tons,  or  4,817,212 
short  tons,  represent  the  product  of  the  washeries,  most  of  it  recov- 
ered from  the  old  culm  banks,  and  is  not  actually  a  part  of  the  mines 
product  for  1907  although  included  in  the  total  tonnage. 

Notwithstanding  the  record  made  in  1907,  it  does  not  appear 
that  anthracite  mining  will  continue  to  materially  increase.  The 
conditions  under  which  the  mines  are  operated,  and  the  increasing 
cost  of  labor,  with  the  decreasing  tendency  in  the  average  produc- 
tive capacity  of  the  mine  workers,  are  increasing  the  cost  and  con- 
sequently tne  selling  price  of  anthracite  and  making  its  use  slowly 
but  surely  more  and  more  a  luxury.  Little  hope  can  be  held  out  to 
consumers  that  there  will  be  any  permanent  decline  in  the  selling 
price  of  anthracite.  The  close  control  in  which  the  industry  is 
now  held  precludes  any  possibility  of  cut-throat  competition,  and 
the  selling  of  anthracite  at  less  than  it  costs  to  produce  it,  which 
has  been  done  in  previous  years.  The  increased  expense  in  the 
mining  of  anthracite  and  its  advancing  tendency  in  price  have 
naturally  encouraged  the  use  of  other  Fuels  as  substitutes  for  it, 
and  this  tendency  is  constantly  growing. 

The  use  of  antnracite  coal  was  at  one  time  an  important  factor  in 
blast-furnace  practice  and  in  other  manufacturing  industries, 
but  such  use  has  now  almost  entirely  ceased.  The  principal  demand 
for  anthracite  at  the  present  time,  as  will  be  the  case  in  the  future, 
is  for  domestic  purposes,  for  which  such  sizes  as  furnace,  egg, 
stove^  and  chestnut  are  required.  The  breaking  down  of  the  lump 
coal  m  the  preparation  of  these  doipestic  sizes  results  in  a  much 
greater  proportion  of  the  small  or  undesirable  sizes,  which  are  sold 
at  less  than  the  cost  of  production.  As  shown  in  the  discussion 
of  anthracite  production  in  the  subsequent  pages  of  this  report, 
the  percentage  of  the  small  sizes  has  increased  from  23.1  in  1890 
to  41.4  per  cent  in  1907,  while  the  percentage  of  the  sizes  above  pea 
coal,  or  what  may  be  termed  the  profitable  sizes,  has  decreased 
from  77  to  58.6  per  cent.  In  other  words,  the  proportion  of  the 
profitable  sizes  has  decreased  18  per  cent,  while  tne  proportion 
of  the  unprofitable  sizes  has  increased  18.3  per  cent.  The  profits 
must  be  oDtained  from  the  prepared  domestic  sizes,  and  in  the  face 
of  these  conditions  no  encouragement  can  be  offered  to  consumers 
of  these  grades  of  anthracite  that  their  fuel  bills  will  be  decreased. 

During  recent  years  the  anthracite  operators  have  adopted  the 
policy  of  making  an  allowance  of  50  cents  per  ton  from  circular 
prices  for  domestic  coal  purchased  in  April  of  each  year,  with  an 
advance  of  10  cents  per  ton  for  each  succeeding  month  until  the 
schedule  prices  are  restored  in  September.  This  has  had  a  more 
salutary  eflFect  in  steadying  the  anthracite  trade  than  any  other 
action  taken  by  those  controlling  the  anthracite  industry.  Its 
purpose  is  to  encourage  the  purchase  of  coal  in  the  spring  and  early 
summer,  making  the  cellars  of  the  consumers  the  storage  places  for 
the  following  wmter,  and  at  the  same  time  causing  the  mmes  to  be 
operated  more  regularly  and  thus  to  give  more  steady  employment 
to  employees  throughout  the  year.         ^^^  ,  i  .         _    . .  " 
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Anmial  production  of  coal  in  the  United  States^  1880-1907. 


Yair. 

Pcnns^vlvaula  ajithraelte. 

Bltumlnoui  coal. 

Quantity. 

Valllft. 

QiMHtlty, 

Valuo. 

iwo,,.. ._ 

25,580,189 
28.500,010 
31,358,264 

M,my,m 

33,175,75ti 
34,32S.548 
34,853,077 
37,578.747 
41,624,611 
40,6fl0.ft38 
41,480,838 
45.330,992 
40,8W,450 
48,185,306 
46,358.144 

48,523,287 
46,  974,  714 
47,(3(j3,070 
53,^4,  &I7 
51,221.35.3 
00,242,500 
36,040,710 
66,613,454 
(^.318,490 
69,339, 152 
03,046,010 
76,432,421 

Short  tons, 
28,H9,ei3 
31,920,018 
35,121,256 
3a,  450, 845 
37,150,847 
38,335,974 
39,036,446 
42,0^197 
46,619,564 
40,546.970 
46,408,641 
50,(565,431 
52,472,504 
.5^,907,543 
51,921,121 
57.959,337 
54,346,081 
,V2,  611,680 
53,382,644 
00,418.005 
57,367,915 
07,471,667 
41,373.596 
74,e07,0(W 
73,156,706 
77,6c9,850 
n,  282, 411 
85,604^312 

M2, 190,678 
M,  125, 030 
70,556,094 
n,  257, 065 
66,351,512 
76,671.948 
7e,  119, 120 
84,553,181 
89,030,483 
ftfi,721.378 
0tJ,3S3,772 
73,M4,735 
82,442,000 
85,687,078 
78,488,063 
82,019,272 
81,748,651 
79,301,  ft54 
75,414,537 
88,142,130 
85. 757,  851 
113,504.020 
76,173.686 
163,C3(J,448 
138,974,020 
141,879,000 
131,917,604 
163,584,056 

Ltmp  ions. 

38,243,641 

48,179,475 

61,098,154 

68.973,^1 

74,105,086 

06,021,715 

OfS,647,304 

79,073,495 

91,107,220 

85,430,812 

99,377,073 

105,208,962 

113,264,792 

114,(529,671 

106,089,647 

120,641,244 

122, 863,104 

131.801,356 

148,744,306 

172, 60C, 988 

189,567.957 

301,(332,270 

232,336,408 

252,454.775 

248,a0fl.293 

381,306,058 

306,138,274 

353.463,4ftl 

Short  toiu. 
42,831,758 
53,901,012 
68,439,933 
77,250,680 
82,998,704 
72,824,321 
74,G44,981 
88,562,314 
102,040,093 
95,682,543 
lll,a(ja,322 
117,901.238 
136,S5t^,&»7 
128,365,231 
118,830,405 
135,118,193 
137,640,276 
147,617,519 
lUC,  51*3,(123 
193,323,187 
312. 316, 113 
235,828,149 
360,216,844 
2K2,749,348 
2TS,(^'j9,68» 
315,062,785 
342,874,867 
304,759,112 

«S8, 4^.718 

(30,224,»44 

76,076,487 

^,237,800 

77,417,066 

83,347,643 

78,481,056 

98,004,666 

101,860,529 

94,504,745 

110,420,801 

117,188,400 

125,124.381 

122,751,618 

107,653,601 

115,779,771 

114,891,515 

119,595,324 

132,608,713 

107,952,104 

220,930,313 

230. 43*2, 049 

290.858,483 

351,  tW,  933 

305  297  OOl 

lasi.. .,,„.. 

1SS2^.^ ,... 

Iffl3„ 

1884 ........ 

isas..,.,. , 

1880.. ......... 

iai7.„„ -, 

JSSS. 

1»S9.. .-.,„,. 

iaa)_.„ „,„. 

IWI.-,- --.. 

1882 

18B3..  .... 

ISM .,. 

I8BC- _.,.... 

1816 , 

1807......  .,...».. 

iag§ 

18»^._  ....     ..... 

1900 

l»l 

1902._..„, 

180H 

104..,,.., 

1906........ 

1906.     . *     . 

334,058,394 
381,162,115 
iSi  214  86 

1907....... 

ISll.. 

1S8&.. 

1H8^., 
18B8.. 
188».. 
1800.. 
1»1.. 
18U.. 

isea.. 

1805.. 
1806.. 

1807.. 

ia0s.. 

1809.. 
1900.. 
1901.. 
1902.. 
1901.. 
IBW,. 

igofi.. 

1906.. 
1907.. 


Total. 


Yuiir. 


Quantity. 


03,822,830 
76.679,491 
92,456,419 
103,310,290 
107,281,742 
99,360,203 
101, 500,381 
116,652,243 
132,731,837 
1361007,779 
140,aG6,g3l 
150,505,954 
160,115,242 
162,814 '9n 
15^447,791 
172,436,36a 
171,416,390 
178,776,070 
196,407,383 
226,654,035 
240,789,310 
261,874,836 
369, 2n,  178 
319,068,229 
314,121,7S3 
350,645,210 
369^783,^ 
^896,011 


Short  tom. 
71,481,.570 
85,881,030 
103,551,189 
115,707,525 
120,155,551 
111,100,295 
113,680,437 
130,650,511 
148,659,657 
141,229,513 
157,770,963 
168,666,6C9 
179,329,071 
182,352,774 
170,741,526 
lg0, 117,530 
191,086,357 
200,239.199 
219.970,2P7 
253.741,192 
269,664,027 
293.390,816  * 
301.690,439  I 
357,350,416  ( 
351, 816. 398 
392,T22,635  . 
414,157,278 
480,363,434 


Value. 


tlOO,  640,390 
124, 349;  380 
146,032,581 
169,494,856 
143,768,578 
169,019,596 
154,000.170 
183,556,837 
190,8^1,012 
160,22^,^3 
176,S04,573 
191, 133, 135 
207,566,381 
308,4^8,696 
186,141,564 
197,739,043 
19R,640,166 
198,897,178 
208,023,350 
256,094, 2a4 
306,(}S8,164 
348,926,069 
367,032,069 
503,724,381 
444,371,031 
476,537,294 
S13,07«,800 
S14,7%,6Bfi 
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The  statistics  regarding  the  distribution  of  the  coal  production  of 
the  United  States  for  consumption  have  been  obtained  only  since 
1889.  These  are  shown  in  the  following  table,  together  with  the 
value  of  the  product,  the  statistics  of  labor  employed,  and  the  average 
working  time  made  by  mine  employees: 

DistrihiUion  of  the  coal  jiroduct  of  the  United  States,  1889-1907 ,  in  short  tons. 


Yflttr. 


U90„ 
1»2.. 

IB9S., 

wm,. 

1900.. 

IBOI.. 
IMS., 
1903,. 
1«H„ 
IBOK.. 
1905„ 
IW?,. 


Loaded  at 
mines  for 
iihJpmeiit. 


113,776,701 

i^saa,346 

143,832,319 

i5§3ga,2ae 

159,17€.155 
l(J5,fiO3;026 
190,et}0,lll 

2^,782,0S8 
34fi.  010,812 
247,042,853 
293.^13,428 
206,142,355 
334.060,447 
Ml.  520, 755 
399,421,196 


Sold  to  loCAl 
by  pmploy^MM, 


9,000,3S6 
S,g71,SSZ 

9, 704,  erg 

9,728,816 
8.701,538 
9,065,606 
9,SQg.ft27 
9,922,270 
8,027,514 
9,075,766 
9,077, 342 
9,695.308 
9,7S1,!IW 
11,107,917 
Iti,  619.043 
L2,20SJ1S7 
11,040.2^8 
13,091^004 


Used  at  Tiiines 

for  atftsin  and 
heat. 


6,382,3© 
6,06^,963 
0^066p0ai 
0,210,707 
fl,712.2S4 
0.307,296 
(1,677.539 
7,184,832 
6,941.  419 
7,921,289 
8, 6112,81^ 
»,  189,  74^ 
10,379,546 
9,995,  BiU 
12,(i33,(iKJ 
7,876,463 
14,042,  ITTi 
H,8Sa,984 
17,601,373 


Mudelnto 

coIql 


13,661,848 
16.331,760 
16,718,440 
17,041,SaS 
12,9tS,785 
12,836,373 
18,404,197 
#  16,122,443 
l7,7rjI,B78 
22,167.3^ 
27,247,8^ 
27,*3.14,9i5l 
28,314,160 
34;i6&,730 
33.801,418 
31,278.537 
42,412,328 
46,156.301 
50.289,822 


Yflar. 


Total  product. 


Total  THliH?^ 


Arerago 

price*  per 

ton. 


Avemge 
number 
of  dftya 
active. 


number 
of  tmi- 


1880. 

lao 

1801 
1802 
1803 

1804 

18BG 
1B07 
1»H. 
1809 
IMO 
IMI 
lOOQ 
liNQ 
1904 
IflOft 
1000 

iDor 


141,220,513 
157,770,963 
168,666,009 
179,329,071 
182,352,774 
170,741,526 
193.1 17.  S.'JO 
191,086,367 
200,239, 109 
219,976,207 
253,741,102 
209,684,027 
203,299,816 
301,590,4^ 
357,360,416 
351,81^308 
302,722,636 
414,l.'i7,278 
480, 3t^,  424 


»ien^226,3^ 
17ii,  804^673 
191, 133. 135 
207,500.331 
206.438.606 
186,141,54)4 
1J»7.79&,(M3 
196,040,  ItK) 
IB«.S97,17S 
208.023,250 
m004,2S4 
300,088,104 
34^,926,009 
367,032,009 
503,7H3S1 
444,371,021 
476,537/2t>4 
513,079.809 
614, 798,  sua 


fl,13 
1.12 
1,13 
1.16 
lAi 
L09 
1.02 
1.02 
.99 
.96 
1.01 
1.14 
IJO 
L22 
1.41 
1.26 
1.21 
1.24 
1.28 


212 
201 
178 
IM 

17U 
100 
214 
212 
216 
W7 
220 
202 
212 
300 
231 


318,204 
205,803 
341,943 
3G3.309 
376,^)0 
3g2,S79 
:i^,656 
397,701 
401.221 
410,636 
448,581 
485,644 
518, 197 
666,250 
5S}3,003 
026,035 
640. 7H0 
680,492 


In  the  following  table  is  presented  a  statement  showing  how  the 
coal  production  of  the  five  principal  States — Pennsylvania,  Illinois, 
West  Virginia,  Ohio,  and  Alabama — has  grown  relatively  to  the  total 

Eroduction  since  1860.  The  statistics  are  given  for  each  10  years, 
•om  1860  to  1900,  and  annually,  from  1901  to  1907,  inclusive.  It 
wfll  be  observed  that  Pennsylvania's  proportion  has  decreased  from 
74  per  cent  in  1860  to  49.1  per  cent  in  1907.  West  Virginia,  which 
was  not  a  State  in  1860,  contributed  1.8  per  cent  in  1870  and  10  per 
cent  in  1907.  Illinois  produced  5  per  cent  in  1860  and  10.7  per  cent 
in  1907.  Ohio's  percentage  has  declined  from  8.7  to  6.7  per  cent, 
while  Alabama's  has  grown  from  0.07  to  3.2  per  cent. 
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Relative  production  of  Pmnsylvania,  West  Virginia,  Illinois,  Ohio,  and  Alabama  to  total 
output,  1860-1907,  in  s/iort  tons. 


Yoar. 


Total  produc- 
tion, United 
'        States. 


Pennsylvania. 

Percentage 
I.n,duct.o„.       ;[^^l 
tlon. 


West  Virginia. 


18IJ0 14. 610, 042 

1870 33.035,580 

1880 71.481,570 

1890 157,770,963 

1900 2(i9, 684, 027 

1901 293,299,816 

1902 1  301,590,439 

1903 '  357,356,416 

1 904 a51, 816. 398 

19a5 392, 722, 635 

1900 414, 1.57, 278 

1907 4au,363,424 


10, 

23. 

47, 

88, 

137, 

149. 

139, 

177, 

171, 

196. 

200. 

235, 


806.628 
462.793 
074.975 
770,814 
210.241 
777,613 
947.962 
724,246 
094,996 
073,487 
575,617 
747,489 


74.0 
71.0 
65.9 
56.3 
50.9 
51.1 
4&4 
49.7 
4a  6 
49.9 
48.4 
49.1 


1 

Production. 

Percentage 
of  total 
produc- 
tion. 

608,878 

1.8 

1,829,844 

2.6 

7,394,654 

4.7 

22,647,207 

&4 

24,068,402 

&2 

24,570,826 

&1 

29,337,241 

&2 

32,406,752 

9.2 

37,791,580 

9.6 

43,290,350 

las 

48,091,583 

10.0 

Ywir. 


ISOO. 

1!I70, 

1903. 
1J04. 

1905. 

iiKvr. 


HUnola, 

Ohio. 

M&haim. 

PeJTflnt- 

Percent- 

!  l^mmt- 

I'PTKiiKtlon* 

total  pro- 
dootkuu 

Vm^xjctlm. 

UgBOt 

total  pro- 
duct!^ 

Production. 
10.200 

totulpro- 
ductfon. 

738.  «W 

5.0 

1,265,  GOO 

RlT 

0.07 

2,HZ4jl63 
C.  116,377  , 

7.B 

2,527,28.5 

7.7 

11,000 

.03 

8.6 

fi,00R,fia5 

a.4 

323,  &?i 

.45 

15.202,420 

3.7 

ll,4H606 

7.3 

4,OlM,4Ue 

2.6 

25,7»i7,8SI 

^-Ip 

l«/9S8.IiiO 

7,0 

8,:m,275 

3.1 

27.331,552 

E».3 

20,M3,Sn7 

7.1 

9,0!W.OIi2 

3.1 

32,S3y,373 

10,9 

23,*llft.*H 

LS 

10,354,570 

3,4 

3a,ft57J04 

10.3 

24.it1S.103 

7.0 

11.654,324 

3.3 

3B,  475, 000 

m.4 

24,*10,2i!0 

tl9 

Il,;i1l2.0ili              3.2 

:{|>^.4,H363 

tJ.S 

25,552,050 

^.5 

11.Ni^kn<]d 

3.0 

4l.4S0,lM 

10. 0 

27,7al.f*) 

tS,7 

1H,]07.%3 

3.2 

51.317.146 

10.7 

32.142,413 

«.7 

H.25n.4,'i4 

3.0 
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PRODUCTION    OF    COAL    IN    THE    UNITED- STATES   FROM    THE 
EARLIEST  TIMES  TO  THE  CLOSE  OF  1907. 

So  far  as  known,  the  first  mention  of  the  occurrence  of  coal  in  the 
United  States  is  contained  in  the  journal  of  Father  Hennepin,  a 
Jesuit  missionary,  who  in  1679  recorded  a  "cole  mine"  on  Illinois 
River,  near  the  present  city  of  Ottawa,  111.  The  first  actual  mining 
of  coal  was  in  the  Richmond  basin,  Virginia,  about  70  years  after 
Father  Hennepin's  discovery  in  Illinois,  but  tne  first  records  of  pro- 
duction from  the  Virginia  mines  were  for  the  year  1822,  when, 
according  to  one  authority,  54,000  tons  were  mined.  Ohio  probably 
ranks  second  in  priority  of  production,  as  coal  was  discovered  there 
in  1755,  but  the  records  of  production  date  back  only  to  1838.  The 
mining  of  anthracite  in  Pennsylvania  began  about  1790,  and  it  is 
said  that  in  1807  55  tons  were  shipped  to  Columbia,  Pa.  Reports  of 
the  anthracite  coal  trade  are  usually  begun  with  the  year  1820,  when 
365  tons,  1  ton  for  each  day  of  the  year,  were  shippecl  to  Philadelphia 
from  the  Leliigh  region,  rrior  to  this,  however,  m  1814,  a  shipment 
of  22  tons  was  made  from  Carbondale,  also  to  Philadelphia,  and  in 
the  following  table  the  production  is  considered  to  have  begun  in 
that  year.  It  is  probable  that  the  actual  production  prior  to  1820 
was  between  2,500  and  3,000  tons. 

From  1814  to  the  close  of  1907  the  total  quantity  of  coal  produced 
in  the  United  States  has  amounted  to  6,865,097,567  short  tons. 
More  than  55  per  cent  of  this,  or  3,777,579,574  short  tons,  has  been 
mined  in  Pennsylvania,  the  anthracite  production  in  that  State  hav- 
ing amounted  to  1,931,510,321  short  tons,  while  the  bituminous  out- 
put of  Pennsylvania  has  amounted  to  1,846,069,253  short  tons. 

lUinois  raris  second,  with  a  total  production  of  645,868,309  tons, 
and  Ohio 'third,  with  492,769,358  tons;  West  Virginia,  although  not 
coming  into  existence  as  a  separate  State  until  1863,  ranks  fourth, 
with  a  total  production  in  45  years  of  434,198,539  tons;  Alabama 
comes  fifth,  with  164,734,310  tons;  and  Indiana  sixth,  with  159,440,390 
tons. 

The  following  table  gives  the  production  in  each  State  from  the 
date  of  earUest  record  to  the  close  of  1907: 
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COAL.  31 

COAL.  FIEUDS  OF  THE  UNITED  STATES. 

The  coal  areas  of  the  United  States  are  divided,  for  the  sake  of  con- 
venience, into  two  great  divisions — anthracite  and  bituminous. 

The  areas  in  which  anthracite  is  produced  are  confined  almost  ex- 
clusively to  the  eastern  part  of  Pennsylvania,  and  usually  when  the 
anthracite  fields  of  the  United  States  are  referred  to  those  of  eastern 
Pennsylvania  are  considered.  This  region  is  included  in  the  counties 
of  Susquehanna,  Lackawanna,  Luzerne,  Carbon,  Schuylkill,  Columbia, 
Northumberland,  Dauphin,  and  Sullivan,  and  underlies  an  area  of 
about  480  square  miles.  In  addition  to  these  well-known  anthracite 
fields  of  Pennsylvania  there  are  two  small  areas  in  the  Rocky  Moun- 
tain region  where  the  coal  has  been  locally  anthracited,  although  the 
production  from  these  districts  has  never  amounted  to  as  much  as 
100,000  tons  in  any  one  year.  One  of  these  localities  is  in  Gunnison 
County,  Colo.,  and  the  other  in  Santa  Fe  County,  N.  Mex.  The  coal, 
although  only  locally  metamorphosed,  is  a  true  anthracite  and  of  a 
good  quality.  Li  previous  years  some  coal  which  was  classed  as 
anthracite  was  mined  and  sold  in  New  England.  The  productive 
area  was  confined  to  the  eastern  part  of  Rhode  Island  ana  the  coun- 
ties of  Bristol  and  Plymouth,  in  Massachusetts.  This  product, 
however,  is  in  reality  a  graphitic  and  not  an  anthracite  coal,  and  is  no 
longer  mined  for  fuel  purposes.  The  production  in  the  last  few  years 
has  been  included  with  the  graphite  production. 

The  bituminous  and  lignite  fieldsarescattered  widely  over  the  United 
States  and  include  an  area  of  something  over  496,000  square  miles. 
The  previous  classification  of  these  coal  areas  as  published  in  earlier 
volumes  of  Mineral  Resources  of  the  United  States  has  been  changed 
as  a  result  of  conferences  among  the  geologists  working  under  Mr. 
M.  R.  Campbell  in  the  economic  geology  of  coal.  The  areas  are 
divided,  primarily,  into  6  provinces,  as  follows: 

(1 )  The  Eastern  province,  which  includes  all  of  the  bituminous  areas 
of  the  Appalachian  region;  the  Atlantic  Coast  region,  which  includes 
the  Triassic  fields  near  Richmond  and  the  Deep  and  Dan  rivers  fields 
of  North  Carolina,  and  also  the  anthracite  region  of  Pennsylvania. 
(2)  The  Gulf  province,  which  includes  the  ligmte  fields  of  Alabama, 
Mississippi,  Louisiana,  Arkansas,  and  Texas.  (3)  The  Interior 
province,  which  includes  all  the  bituminous  areas  of  the  Mississippi 
Valley  region  and  the  coal  fields  of  Michigan.  This  province  is  sud- 
divided  into  the  Eastern  region,  which  embraces  the  coal  fields  of 
Illinois,  Indiana,  and  western  Kentucky;  the  Western  region,  which 
includes  the  fields  of  Iowa,  Missouri,  Nebraska,  Kansas,  ArEansas,  and 
Oklahoma;  and  the  Southwestern  region,  which  includes  the  coal 
fields  of  Texas.  The  Michigan  fields  are  designated  as  the  Northern 
region  of  the  Interior  province.  (4)  The  Northern,  or  Great  Plains, 
province,  which  includes  the  lignite  areas  of  North  and  South  Dakota 
and  the  oitumii^ia  f^j^^  subbituminous  areas  of  northeastern  Wyom- 
ing and  /  ^J^P^"^  ^^^  tastem  Montana.  (5)  The  Rocky  Mountain 
province;  which  includes  the  coal  fields  of  the  portions  of  Montana 
and  Wyoming  which  ar^m  the  moimtainous  districts  of  those  States, 
and  all  the  coal  fields  of  Utah,  Colorado,  and  New  Mexico.  (6)  The 
Pacific  Coast  province,  which  includes  all  of  the  coal-fields  of  California, 
Oregon,  and  Washington. 
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A  map  of  the  coal  fields  of  the  United  States,  so  far  as  known  to  the 
close  of  1907,  prepared  by  Mr.  M.  R.  Campbell,  is  presented  herewith, 
together  with  an  explanation  of  the  map,  a  statement  regarding  the 
character  and  geologic  age  of  the  coal,  and  the  estimated  tonnage  of 
the  various  fields,  it  will  be  noted  that  Mr.  Campbell  estimates  the 
total  original  supply  at  3,157,243,000,000  short  toils,  of  which 
2,004,018,000,000  short  tons  are  easihr  accessible,  and  1,153,226,000,- 
000  short  tons  are  accessible  with  dimculty.  The  total  production  of 
the  United  States  to  the  close  of  1907  was  6,865,097,567  short  tons, 
which  represented,  including  the  waste  involved  in  the  mining  and 
preparation  of  coal,  an  exhaustion  of  10,218,000,000  tons,  leaving  still 
available  1,993,800,000,000  tons  of  easily  accessible  coal^  or  3,147,026,- 
000,000  tons  including  that  which  is  accessible  with  difficulty.  The 
quantity  of  easily  accessible  coal  left  in  the  ground  at  the  close  of  1907 
was  4,150  times  the  production  for  that  year,  and  2,870  times  the 
exhaustion  representea  bv  the  production  of  last  year. 

Brief  descnptions  of  the  coal  fields  of  each  State  are  given  in  the 
subsequent  pages  in  connection  wdth  the  discussion  of  the  production 
by  States.  For  a  more  extended  description  of  the  coal-producing 
areas  of  the  United  States,  the  reader  is  reierred  to  the  Twenty-secona 
Annual  Report  of  the  United  States  Geological  Survey,  Part  HI. 

Coal  fields  of  the  United  States  and  their  'production,  1903-1907. 


A  isihratite. 


PeniiAylvanJa ..... .... 

Colorado  aad  New  iterloo. 
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SUuminoug.'^ 

MoMVem  Province. 

AtlATiCle  Coftit  R^on: 
Vlrginfft.. ........... 
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Short  tons. 
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7,000 
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32,400,752 
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1I«,4]3,637 
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6(10,248 


71,342,650 


129,203,20(1 
27,731,640 
5,435,453 
4,254,879 
43.29D,3S0 
3<7<»,65l 
6,239,275 
332,107 
13,107,&e3 


233,473,524 


85,604,313 
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150,143,177 

32,142,-119 

5,532,628 

4,710,895 

48,091,583 

4,457,727 

6,^10,243 

an?, -401 

14,250,454 


266.501,527 


TciUl- 

a  Known  to  contain  workable  coal, 
fr  Colorado  only. 

clDQlQdea  brown  coal  or  lignite,  aemiantfaradte,  aemibitaxninoas,  etc.,  and  scattering  lots  of 
anttmnlte. 
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Coal  fields  of  the  United  States  and  their  production^  190S-1907 — Continued. 


Area. 

1903. 

1904. 

1905. 

1906. 

1907. 

BtTttTOtnoiw— Ck)nt  Inued . 

Interior  Province— Continued. 

Weetem  and  Southwestern  Re- 
gions: a 
Iowa 

Sq.  miles. 
12,560 
16,700 
3,200 
3,100 
1,684 
10,000 
10,200 

Short  tons. 
6,419,811 
4,238,586 

Short  tons. 
6,519,933 
4,168,308 

Short  tons. 
6,798,609 
3,983,378 

Short  tons. 
7,266,224 
3,758,008 

Short  tons. 

7,574,322 

3,997,936 

750 

Missouri 

Nebraska 

Kansas -■, 

5,839,976 

2,229,172 

3,517,388 

926,750 

6,333,307 
2,009,451 
3,046,539 
1,195,944 

6,423,979 
1,934,673 
2,924,427 
1,200,684 

6,024,775 
1,864,268 
2,860,200 
1,312,873 

7,322,449 
2,670,438 
3.642,668 
1,648,069 

Arkansas .        

Oklahoma  (Ind.  Ter.) 

Texas 

Total 

57,444 

23,171,002 

23,273.482 

23,265,750 

23,086,348 

26,856,622 

Rooky  Mountain  and  Northern 
Great  Plains  Provinces. 

North  Dakota       

31,240 
34,067 
20,568 
13,130 
10,105 
13,331 
200 

278,645 
1,488,810 
4,635,293 
1,681,409 
7,381,463 
1,511,189 
4,250 

271,928 
1,358,919 
5.178,556 
1,493,027 
6,610,110 
1,428,496 
3,336 
150 

317,542 
1,643,832 
5,602,021 
1,332,372 
8,776,021 
1,625,518 
5,782 
100 

305.689 

1,829,921 

6,133,994 

1,772,551 

10,050,970 

1,964,713 

5,365 

800 

347,760 

2,016,857 

6,252,990 

1,947,607 

10,748,014 

2,609,089 

6,508 

330 

Montana 

Wvomini? 

u^toS  .!t;;....:::::::::::::..:; 

Colorado 

New  Mexico 

Idaho 

Nevada 

Total 

122,441 

16,981,050 

16,344,516 

19,303,188 

22,064.003 

23,929,155 

Pacific  Coast  Province  and 
Alaska. 

Washington 

1,100 
230 
500 

3,193,273 

91,144 

104,673 

747 

3,137,681 

111,540 

78,888 

094 

2,864,926 

109,641 

77,050 

3,774 

3,276,184 

79,731 

25,290 

5,541 

3,680,532 
70,981 
13,950 
10,139 

Oregon 

Camomia 

Alaska 

Total 

1,830 

3,380,837 

3,328,803 

3,055,391 

3,386,746 

3,775,602 

ing  colliery  consump- 
tion  

357,356,416 

351,816,398 

392,722,635 

414,157,278 

480,363,424 



a  Including  Texas  lignite  fields  of  Gulf  Province. 
51506— M  B  1907,  PT  2 3 
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Total  production  of  each  region^  1887-1907 ,  in  short  tons. 


Anthracite. 

Bituminous. 

Atlantic 
coast. 

Appalachian. 

Northern. 

Areaa square  miles. . 

ft  519 

210 

69,332 

11,000 

Year. 
1887 

39,548,255 
43,971,668 
45,600,487 
46,468,641 

50,665,931 
52,537,467 
54,061,121 
51,992,671 
58,066,516 

54,425,573 
52,680,756 
53,429,739 
60,514,201 
57,466,319 

67,538,536 
41,467,532 
74,679,799 
73,228,783 
77,734,673 

71,342,669 
85,666,404 

30,000 
33,000 
49,633 
29,608 

37,645 
43,889 
36,878 
68,979 
82,682 

103,483 
116,950 
38,938 
28,353 
57,912 

12.000 

39,206 

35,393 

9,100 

1,557 

55,888,088 
60,966,245 
62,972,222 
73,008,102 

77,984,563 
83, 122, 190 
81,207,168 
76,278,748 
90,167,506 

90,748,305 
97,128,220 
114,239,166 
129,843,906 
142,298,208 

150,501,214 
173,274,861 
185,600,161 
182,606,561 
212,633,324 

233,473,524 
266,501,527 

71,461 

1888    

81,407 

1889 

67,431 

1890 

74,977 

1891 

80,307 

1892 

77,990 

1893 

45,979 

1894 

70,002 

1895 

112,322 

1896 

92,882 

1897            ..     .                           

223,502 

1896 

315,722 

1899 

624,708 

1900 

849,475 

1901 

1,241,2a 

1902 

964,718 

1903 

1,367,619 

1904 

1,342,840 

1905 

1,473,211 
1,346,338 

1906 

1907 

2,035,858 

Areao square  mile? 

Year. 

1887 

1888 

1889 

1890 

1801 

1892 

1893 

1894 

1895 

1896 

1897 

1808 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 


Bituminous. 


Eastern. 


48,600 


14,478,883 
19,173,167 
16,240,314 
20,075,840 

20,327,323 
23,001,653 
25,602,809 
22,430,617 
23,599,469 

25,539,867 
26,414,127 
25,816,874 
33,181,247 
35,368,164 

37,460,871 
46,133,024 
52,130,866 
51,682,313 
55,255,541 

60,457,660 
71,606,266 


Western 
and  South- 
western. 


57,444 


Rocky  Moun- 
tain, etc. 


10,172,634 

11,842,764 

10,036,356 

10,470,439 

11,023,817 

11,635,185 

11,651,296  , 

11,603,623 

11,749,803 

11,750,966  I 

13,164,069 

13,988,436 

15,320,373 

17,549,528 

19,665,985 
20,727,495 
23,171,692 
23,273,482 
23,265,750 

23,066.348 
26,856,622 


3,646,280 
4,583,719 
5,048,413 
6,205,782 

7,245,707 
7,577,422 
8,468,360 
7,175,628 
7,998,594 

7,925,280 
8,854,182 
10,042,759 
11,949,403 
13,398,556 

14,090,362 
16,149,545 
16,981,050 
16,344,516 
19,303,188 

22,064,003 
23,929,155 


Pacific  coast 
and  Alaska. 


1,830 


854,308 
1,385,760 
1,214,757 
1,435,914 

1,201,376 
1,333,266 
1,379,163 
1,221,238 
1,340,548 

1,391,001 
1,641,779 
2,104,643 
2,278,941 
2,705.865 

2.799,607 
2,834,058 
3,389,837 
3,328,803 
3,055,391 

3,386,746 
3,775,602 


a  Known  to  contain  workable  coal. 

^  Includes  29  square  miles  In  Colorado  and  New  Mexico. 

The  following  table  shows  how  the  production  in  each  of  the  six 
principal  bituminous  areas  has  developed  since  1887  and  how  the 
percentages  of  the  total  produced  by  each  during  the  last  five  years 
compare  with  one  another.  From  this  table  it  appears  that  the 
percentage  of  the  total  produced  in  the  Appalachian  district  had 
increased  from  63.11  in  1887  to  68.1  in  1906,  and  decreased  to  67.51  in 
1907.     The  Eastern  region  of  the  Interior  Province  increased  its  per- 
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centage  of  the  total  from  16.50  in  1887  to  18.13  in  1907,  and  the 
Rocky  Mountain  region  from  4. 15  in  1887  to  6.44  in  1906,  and  decreased 
to  6.06  in  1907.  The  Western  region  of  the  Interior  Province,  which 
in  1887  contributed  11.49  per  cent,  produced  only  6.80  per  cent  in 
1907. 

Production  of  the  six  principal  bituminous  coal  regions  in  1887 ^  190S,  1904y  1905y  1906 j 
and  1907 f  compared j  in  short  tons. 


1887. 

1903. 

1904. 

1905. 

Region. 

Quantity. 

Per- 
cent- 
age of 
total. 

Quantity. 

Per- 
cent- 
age of 
total. 

65.64 
1&43 
8.20 
.48 
6.01 
1.20 

Quantity. 

Per- 
cent- 
age of 
total. 

Quantity. 

Per- 
cent- 
age of 
total. 

55,888,088 
14,478,883 
10,172,034 
71,461 
3.646,280 
854,308 

63.11 

laso 

11.49 
.08 
4.15 
1.00 

185,600,161 
52,130,856 
23,171,692 

1,367,619 
16,981,059 

3,389,837 

182,606,561 
51,682,313 
23,273,482 

1,342,840 
16,344,516 

3,328,803 

65.53 

18.55 

8.3,5 

.48 

5.87 

1.19 

212,633,324 

55,255,541 

23,265,750 

1,473,211 

19,303,188 

3,055,391' 

67.49 

Eastern 

17.54 

Western 

7.38 

Northern 

.47 

Rocky  Mountain 

Pacific  coast 

6.13 
.97 

1906. 

1907. 

Increase  in  1907  over 
1887. 

Increase  in  1907 
over  1906. 

Region. 

Quantity. 

Per- 
cent- 
age of 
total. 

Quantity. 

Per- 
cent- 
age of 
total. 

Quantity. 

Per- 
cent- 
age. 

Quantity. 

Per- 
cent- 
age. 

Appalachian 

233,473,524 
59,457^660 
23,086,348 

1,346,338 
22,064,003 

3,386,746 

68.10 

17.34 

6.73 

.39 

6.44 

.99 

266,501,527 
71,598,256 
26,856,622 

2,a35,858 
23,929,155 

3,775,602 

67.51 

18.13 

6.80 

.52 

6.06 

.96 

210,613,439 
57,119,373 
16,683,988 
1,964,397 
20,282,875 
2,921,294 

376.85 
394.50 
164.01 
2,748.91 
556.26 
341.95 

33,028,003 

12,140,596 

3,770,274 

689,520 

1,865.152 

388,856 

14.15 

Eastern 

20.42 

Western 

16.33 

Northern 

51.21 

Rocky  Mountain 

Pacifts  coast 

8.45 
11.48 

RANK  OF  COAL-PRODUCING  STATES. 

In  the  following  tables  the  coal-producing  States  are  arranged 
according  to  rank  in  1906  and  1907,  first  in  the  quantity  of  coal 
produced  and  then  according  to  the  value  of  the  product,  with  the 
percentage  of  both  quantity  and  value  contributed  by  each  State. 

It  will  be  noted  that  West  Virginia,  which  in  1906  supplanted 
Illinois  as  second  in  rank,  dropped  Back  to  third  place  in  1907.  The 
suspension  of  mining  operations  in  the  spring  of  1906  was  general 
througjhout  the  coal-j)roducing  districts  of  Illinois,  and  aflFected  West 
Virginia  but  little,  giving  the  latter  State  the  lead  over  IlUnois  of 
1,810,246  tons.  In  1907,  with  peace  reigning  generally  throughout 
the  coal-mining  regions,  Illinois's  production  increased  9,837,042  short 
tons,  whereas  West  Virginia  showed  an  increase  of  only  4,801 ,233  short 
tons,  so  that  Illinois  m  1907  led  West  Virginia  by  3,225,563  tons. 
These  two  States  will  probably  be  rivals  for  second  place  for  some 
years  to  come.  Ohio  continued  to  rank  fourth,  and  Alabama,  Indi- 
ana, Colorado,  Kentucky,  and  Iowa  maintained  the  same  relative 
ranks  as  they  did  in  1906.  Kansas,  however,  has  advanced  from 
twelfth  to  tenth  place,  supplanting  both  Tennessee  and  Wyoming. 
The  record  for  1907  showed  that  the  combined  production  of  anthra- 
cite and  bituminous  coal  in  Pennsylvania  amounted  to  49.1  per  cent 
of  the  total  in  quantity  and  51.9  per  cent  in  value.  Ulinois's  produc- 
tion represented  10.7  per  cent  of  tne  total  in  quantity  and  8.9  per  cent 
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in  value.  West  Virginia  contributed  10  per  cent  in  quantity  and  7.8 
per  cent  in  value,  and  Ohio  6.7  per  cent  m  quantity  and  6.7  per  cent 
m  value.  None  of  the  other  States  produced  as  much  as  5  per  cent 
of  the  total. 

Rank  of  coal-producing  States  in  1906  y  with  quantity  and  value  of  product  and  percentage 

of  each. 


ProdtkJtioii* 


Value. 


Bdalt 


Slate  or  Ti?rriton'' 


Quantity 


i       Anthfflrlto , . . 

WcBt  vinetnia.,,- 

IJUnnlji.  „..,.... 
Ohio 

IndUma... ..,, 
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KeDlucky , . , 

Tennesam 

Wy^omlog^ „- 
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Maryl^m). 
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Npw  Mexico ■ 

Arlc^n*»».  „.,,,.  ^ -J 

MoDtdna -,' 

Utab....... I 

Afii;li|gati , 
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Nortn  Dakota^...,. I 

CArnornla  and  | 

Idaho 


7t,2S2.«l 

41,4S0JO4 
27,731 <640 
13,107,9*53 
12,OK?,5tiO 
10,111.218 
attJ53,647 
7,269,224 
C,259,275 
r.,l33,9M 
fl, 024, 775 

1,2S4Hli79 
3,7ij8,00^ 

2,860,200 

1,WM,713 

1,^f4,26S 

1, £29, 921 

1,773,551 

K3«,338 

1,312,873 

332,107 

305,  Ggg 

711,731 

30,S31 
a  5, 165 


Pei> 


of  totsl 

produc- 

tloo. 


Totril 414,lSr,27S 


17.2 

3U2 

10.5 

10,0 

(L7 

3.2 

3.9 

2.4 

2,3 

1. 

1. 

1. 
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HAnk-l  StJitt?  ur  Tpnitory. 


^^•""•-    SfSSS 


VttJtJq. 


{PennaylTAiiU;  t 

AiitbT^ltc S131, 
BUuinliMJUJ!....;  130, 


lUlnola 

We»t  Virginia....- 

Ohio ,.,, 

Alahama 

lQdiatiftv„.......„ 

Colorado........ 

lOWft,..,, 

KatLBos 

Wyoming* . . , 

Tenneaaee 

H&ryl&nd. . . . . 

Mtsiouii...^... ,,.«.. 

Wftaht^oa _.., 

tudtan  Territory. . , 

Vliginla 

Montana.*.**.*.,,, 

Arkamaa... 

New  Meiico....... 

Michigan .*,... 

Utah**.... 

Texas..,-,,....,,.*, 

North  Dakota ^ 

Geoista**. **... 

Or^on.... 

CaUfornla  and 

AUfllca. , . . . 

Idftho. ......... 


Totjd 


2110,651 

051,©ft 
346,5^ 
5H,7Sfi 
116,261 
735,6lfi 
610,455 

t7»,553 
013,52S 
667,415 
474,793 
US,733 
0DS>434 
4S3,360 
183,  m 

OCX),  339 
638,065 
427,  «>4 
408,381 
ITS,  901 
451,382 
424,  n04 
212,338 

78.6S4 
»24,2^ 


SI3,079,809 


25.7 
2i4 
g.7 
8,0 
5.0 
3.4 
2.6 
2,4 
2.3 
I.ll 
1.7 
1*6 
1.5 
1,3 
1*2 
l.l 
1*1 

.a 
.e 

*6 
.5 
.5 
.5 
*4 

*1 


100.  a 


o  Includes  production  of  Nevada. 
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Rank  of  coal-producing  States  in  1907 ^  with  qtumtity  and  value  of  product  and  percentage 

of  each. 


ProduotloD. 

ValoF, 

1 
Rank^l  StAlQ  or  Territory. 

Quantity 
Cflhorttons). 

Pot- 
oentoge 
of  total 
produce 

tioti. 

Rank. 

State  or  Territory, 

Valtw. 

r^ntflgn 
of  total 
t'aliE, 

i 
2 

iFtaaiuylTanlA: 

{       AiittracJtc  „ , . . 

S5,W4,312 
150,143,177 
51,317,146 
48,091,583 
32,142,419 
H,a50,4S4 
13.995,713 
10,790,236 
10,753,124 
7,574,322 
7,322,449 
fl,  810, 243 
6,25S,9W 
5,532,628 
4,710,«95 
3,997.936 
3,680; 532 

3,642,656 

2,670,438 

2,628,959 

2,035,858 

2,016,857 

T,ft47,t607 

1,648,069 

362,491 

347,760 

TO,981 

24,  (^ 
«t7,588 

17,8 
:il.3  1 
J0.7 

mo 

0.7 
3,0 
2.9 
2.2 
2.2 
1.6 
1.5 
1.4 
1.3 
L3 
1.0 
.8 
-8 

.a 

.0 
.5 
.4 
.4 
,4 
.3 
.1 

.1 

1 

2 
3 
4 

5 
0 
7 
8 
9 
10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
23 
27 

2S 

FP^miaylTaiila: 

\       Anthmdtti 

L       BitumlDoua  .... 

\l\\nn\*. 

¥103,584,066 

155,664,026 

54,6S7,382 

17,846  630 

8^,324,746 

18,405,468 

15,114,300 

15,079,44ft 

12,258,012 

11,405,038 

U,150,6©8 

9,732,668 

8,4«a,^4 

7,679,801 

t,433,914 

0,fl23,6»r 

(1,540,709 

4,807,533 

4,473,tifla 

3,907,082 

3,^,123 

3,660,8^ 

2,«59,769 

3,778,811 

560,109 

499,686 

166,304 

91,813  ^ 
<t31,119 

2a6 

25.3 

H,9 

3 
4 

Wen  VlTginla 

Ohio 

W<Bt  Vkglnla 

Olilo.,,.* 

7.S 
5-7 

s 

AJabam&.v* 

lEcUantt 

Alabama 

3  0 

0 

Indiana. . , 

3  5 

7 

Colorado , 

CDiorado........... 

2.4 

8 

Kfi  mucky. 

Towa.... ... 

2  0 

% 

lOWB .  ,,.*-f 

Kentnoky^.^.,...-. 

1.9 

10 

Kit^HAj. .,,,..,.-  r-- 

Eauaait 

L8 

It 

Tennesflee . 

Wyoming 

1  0 

12 

WvomtiiR            *  ,  * 

TennepsHi .......... 

1  ^ 

13 
14 
lA 
16 

Vliglnlfi... 

Msaourl............ 

Tefrilory) 

Arfc*zieaa*..„. . 

NowMenieo... 

Mh^fgmn 

Washlngpton ........ 

Oklahoma  (Indian 

Territory) 

Maryland    . 

1.2 

1,2 
1  1 

17 

MiBBonil... 

ViiKJnla.,,, 

1.1 

.8 

IS 
19 

Arkanaas — ....... 

Montana,... 

.7 

.6 

ao 

New  Mexico 

Michigan..... 

Utah.,, ...,.„, 

,6 

21 
32 

MaDtana ........... 

Utah.--.... 

.6 
.5 

23 

,4 

24 
2S 
26 

OeoiKia. 

KortE  Dakota , 

Horth  Dakota 

Gwrgla 

Ozwon ... 

.1 
,1 

»7 

CaTifOfDia  mid 

AJaaka , 

Idaho 

CaOfornLa  and 
AlaakHM... 

.1 

38 

Idaho.... 

Total 

Total 

480,363,424 

100. 0 

014,798,898 

160.0 

a  Includes  production  of  Nebraska  and  Nevada. 
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KINDS  OF  COAL.  PRODUCED  IN  THE  UNITED  STATES. 

In  the  general  discussion  of  the  coal  production  of  the  United  States, 
only  two  divisions  are  considered,  anthracite  and  bituminous,  the 
latter  product  including  the  small  anthracite  output  of  Colorado  and 
New  Mexico.  In  the  bituminous  production,  however,  in  addition  to 
the  small  Rocky  Mountain  output  of  anthracite  is  also  included  the 
production  of  coals  generally  classed  as  semianthracite,  semibitimii- 
nous,  cannel,  block,  splint,  and  lignite  or  subbituminous.  In  the 
following  table  the  production  of  these  varieties  of  coal  in  1906  and 
1907  is  reported  as  prepared  from  the  schedules  returned  to  the 
Survey,  it  should  be  stated,  however,  that  this  classification  makes 
no  claim  to  technical  exactness.  It  has  been  compiled  from  the 
replies  of  the  producers  to  the  in(][uiry  '  'Band  of  coal  produced"  on  the 
schedules,  and  such  repUes  are  m  some  minor  cases  based  on  quite 
uncertain  knowledge.  It  is  beUeved,  however,  that  in  this  classifica- 
tion the  quantity  of  each  kind  of  coal  produced  is  approximately 
indicated.  It  is  sufficientlv  correct  for  practical  purposes  and  shows 
that  in  addition  to  the  production  of  anthracite  in  Pennsylvania  there 
were  42,222  tons  of  anthracite  mined  in  Colorado  and  19,870  tons  in 
New  Mexico.  Semianthracite  coal  is  reported  from  Virginia,  Okla- 
homa, and  Arkansas,  the  semianthracite  production  of  the  !Bernice 
Basin  in  Pennsylvania  having  been  included  in  the  anthracite. 
Bituminous  coal  was  produced  in  26  States  and  Territories,  and  forms 
by  large  odds  the  greater  part  of  the  total  production.  Semibitumi- 
nous  coal  is  produced  in  15  States,  West  Virginia  leading,  with  Penn- 
sylvania second,  Marvland  third,  Wyoming  fourth,  and  Colorado  fifth. 
Vvyoming  leads  in  tne  production  of  Ugnite  or  subbituminous  coal, 
more  than  50  per  cent  of  the  total  production  of  this  kind  of  coal  in 
1907  being  from  Wyoming.  Nearly  70  per  cent  of  the  State's  produc- 
tion is  classed  as  Ugnite  or  subbituminous  coal.  It  should  be  stated 
in  this  connection  that  the  classification  of  what  was  formerly  called 
^' black  Ugnite"  of  the  Rocky  Mountain  States  is  erroneous,  as  it  is 
entirely  distinct  from  the  true  lignites  or  brown  coals.  These  coals 
are  not  Ugnites  in  chemical  composition,  in  color,  or  in  physical  char- 
acteristics. They  Ue  between  the  lignites  or  brown  coals  and  the  true 
bituminous  coals,  and  in  order  that  a  proper  distinction  may  be  made 
the  term  ^^subbituminous "  has  been  adopted  by  the  Geological  Survey 
as  properly  applicable  to  them.  It  is  in  this  variety  of  coal  that 
Wyonung  leads,  Colorado  coming  second  and  New  Mexico  third.  A 
part  of  the  California  and  Oregon  product  should  also  be  included 
under  the  head  of  subbituminous.  The  principal  producers  of  true 
lignites  or  brown  coals  are  Texas  and  North  DaKota.  The  comparar- 
tively  small  production  of  cannel  coal  was  obtained  from  9  States  in 
1907,  Kentucky  leading,  with  Indiana  second  and  Pennsylvania 
third.  West  Virginia  is  credited  with  over  96  per  cent  of  the  produc- 
tion of  splint  coal,  while  80  per  cent  of  the  block  coal  is  prodluced  in 
Indiana. 


o 

I 


1 


s 

1 


COAL. 


39 


ioa»t«<o«o«oiO'<reococi>H^^i-i*-i^ 


S| 


t  ! 


8 


5 

,1a 

;  s 


II 


RS 


8 


39 


IS 


sz 


sr 


I 
I 

9 


1 
I 


O 

BO 

a 
B 


I 


•a 
8 

I 

"2 


5 


40 


MINEBAL  BB80UBCES. 


I 


1 


1 


g 


I 


a 

i 


^  i 

CO       < 


ll 


M 


s 


m% 


S2 


i3 

IS 


8| 


sssV 


I  !  i¥§Ws¥8W§¥iW8l¥gi8Ws 


938aS2*2 


"«reo«Oh-t-<o^»H"«rcoeoeo»H»He«»Hi-i 


§g 


1 


|9 

O  « 

II 
II 


II 

% 
il 
?^ 

sa 

II 

II 


lldilllllSllillilllliHII 


GOAL.  41 

liABOR  STATISTICS. 

In  the  following  tables  are  shown  the  number  of  men  employed 
and  the  average  time  worked  in  the  coal  mines  of  the  United  States 
during  the  last  6  years,  by  States,  aiid  the  total  number  employed 
in  the  anthracite  and  bituminous  mines,  with  the  average  working 
time  since  1890.  The  total  number  of  men  employed  in  1907  was 
680,492,  against  640.780  in  1906,  and  626,035  in  1905.  Of  the 
total  number  of  employees  in  1907,  513,258,  or  a  little  over  75  per 
cent,  were  in  the  bitmninous  mines,  and  167^234,  or  not  quite  25 

¥3r  cent,  were  employed  in  the  anthracite  mmes  of  Pennsjrlvania. 
he  average  number  of  days  worked  by  the  anthracite  miners  in  1907 
was  larger  than  in  any  of  the  last  18  years.  There  were  only  two 
years,  1899  and  1900,in  which  the  number  of  days  made  by  the  bitumi- 
nous workers  equaled  the  record  made  in  1907.  The  anthracite 
miners  in  1907  averaged  220  days,  and  the  bituminous  workers  234 
days.  The  average  number  of  days  for  all  the  mine  workers  was  231 , 
against  209  in  1906  and  212  in  1905. 
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From  the  statistics  presented  in  the  preceding  table,  and  the 
totals  of  production  in  the  earlier  pages  of  this  report,  the  follow- 
ing table  nas  been  prepared,  showing  the  average  annual  and  daily 
tonnage  per  man  rrom  1890  to  1907.  This  table  shows  that  in 
1890  the  average  annual  production  per  man  employed  in  the  anthra- 
cite mines  of  Pennsylvania  was  369  short  tons,  while  the  average 
daily  tonnage  per  man  was  1.85.  There  was  a  generally  increasing 
tendency  in  the  productive  capacity  per  man  per  day  in  the  anthra- 
cite fields  up  to  1899,  when  tne  average  tonnage  per  man  per  day 
reached  2.5.  It  then  began  to  fall  on  imtil  in  1905  the  average 
was  2.18  tons.  The  records  in  1906  and  1907  showed  an  improve- 
ment over  that  of  1905.  In  the  production  of  bituminous  and  lig- 
nite coal  the  average  yearly  tonnage  per  man  in  1890  was  579  tons 
and  the  daily  average  tonnage  per  man  was  2.56.  There  has  been  a 
tendency  toward  improvement  in  the  daily  tonnage  per  man  during 
the  18  years  included  in  this  table,  the  best  daily  record  being  made 
in  1906,  with  3.36  tons  per  man  per  day.  In  1907  it  was  3.29  tons 
per  man  per  day.  The  yearly  tonnage  in  both  the  anthracite  and 
bituminous  mines  in  1907  was  the  largest  record,  being  512  tons  per 
man  in  the  anthracite  region  and  769  tons  in  the  bituminous  mines. 

Production  of  coal  according  to  number  of  persons  employed^  1890-1907, 


Men  em- 
ployed. 

Anth 

Djiya 

worSed. 

radle. 

mtumlTiOMs. 

Year. 

tonnage 
pQrmuu 
yet  day. 

Avenago 
tonnage 
pernmn 
per  year. 

Man  em- 
pl'>yea. 

Dfljs 
worked^ 

Avcusg^ 
tonnags 
per  mun 
perdiiy. 

Average 
toimagp 
pemian 
perj^r. 

18110 

126,000 
126,350 
m^OfiO 
1^,944 

iai,603 

142,917 
14§,901 
149,884 
J4£,S04 
139,ti08 
144,205 
14^,301^ 
148,  141 
130,483 

i65,aeti 

106,  iCM^ 
l«2,35fi 
167,234 

300 

303  ' 

ig& 

197 
ISO 
196 
174 
ISO 

im 

173 
166 
196 
116 
206 
200 
2t6 
195 
220 

1.85 
L98 
2.0© 
2.06 
2.  OB 
Z07 
2.10 
2.34 
2.41 
2.50 
2.40 
2.37 
2.40 
2.41 
2.33 
3L1S 
2.2£ 
2.33 

369 
401 
107 
406 
393 
406 
363 
351 
367 
433 
396 
464 
279 

m 
*m 

<70 

192,204 
20A.a03 
212,303 
230,  ^i3 
244,003 
239, 9«2 
244, 171 
247,817 
233,717 
271,027 
304,373 
340.236 
370,056 
415,777 
437,832 
460,020 
478,405 
5ia,258 

226 
223 
210 
204 
171 
104 

m 

196 
211 
234 
234 
225 
230 
'226 
209 
211 
213 
234 

2.56 
2.57 

2.72 

2- 7a 

2.84 
2.90 
2.94 
3.04 
3.00 
3.05 
2.08 
2.94 
3.06 
3.02 
3.15 
3.24 
3.36 
3.20 

570 

1S»1 

573 

1862 

£mt 

I«ffl3 .„. 

567 

ISM „ 

4S0 

ISRS 

303 

liee .,..*. 

1867 

364 
306 

IHPS , 

18fl».... 

661 
713 

1900 ,„. 

697 

190L... 

i9oa..., „ 

664 
7Q3 

laoa 

680 

lOM , 

isoti 

637 

mi 

looe.  .    .        .     . 

717 

1907 

760 

In  connection  with  the  statistics  of  labor  employed  in  the  bitumi- 
nous coal  mines  of  the  United  States,  the  Geological  Survey  has  during 
the  last  5  or  6  years  included  in  its  schedule  an  inquiry  as  to  the 
number  of  hours  constituting  a  day's  work.  It  will  be  remembered 
that  by  the  terms  of  the  award  of  the  Anthracite  Coal  Strike  Com- 
mission, which  terminated  on  March  31,  1906,  the  anthracite  coal 
mines  of  Pennsylvania  were  placed  upon  a  9-hour  basis  for  all  com- 
pany men,  or  those  working  by  the  day,  with  the  exception  of  hoisting 
engmeers,  other  engineers,  and  pumpmen,  who  were  allotted  8  hours 
for  a  day's  work.  No  number  or  hours  were  prescribed  for  the  miners 
themselves,  for  the  reason  that  in  the  anthracite  region,  as  in  the 
bituminous  regions,  practically  all  the  coal  is  mined  by  contract  at  so 
much  per  ton,  or  p^r  mine  car,  by  yardage,  or  by  other  basis  of 
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measurement  of  the  coal  mined.  By  an  agreement  between  the 
operators  and  the  representatives  of  the  miners  the  award  of  the 
Strike  Commission  has  been  extended  without  change  for  another 
term  of  3  years,  or  until  March  31,  1909. 

The  statistics  for  the  bituminous  mines  show  that  in  the  States 
where  the  miners  are  more  thoroughly  organized  the  8-hour  day  pre- 
vails. Throughout  the  central  and  western  fields,  for  instance,  and 
in  Ohio  and  Michigan,  by  far  the  larger  number  of  miners  have 
worked  8  hours  a  day  for  several  years.  In  Pennsylvania  there  were 
in  1907,  96,667  men  employed  at  809  bituminous  mines  who  worked 
8  hours,  against  92,082  men  employed  at  744  mines  in  1906,  and 
60,297  men  employed  at  669  mines  in  1905.  In  Ohio  44,733  men 
out  of  a  total  of  46,833  worked  8  hours,  and  in  Illinois  60,268  out  of 
a  total  of  65,581,  in  Indiana  18,323  out  of  a  total  of  21,022,  in  Iowa 
15,171  out  of  a  total  of  15,585,  in  Missouri  8,079  out  of  a  total  of  8,448, 
in  Michigan  3,939  out  of  a  total  of  3,982,  in  Kansas  10,980  out  of  a 
total  of  12,439,  and  in  Oklahoma  8,079  out  of  a  total  of  8,398  worked 
8  hours  a  day.  During  1907,  through  missionary  work  in  the  State 
of  Wyoming,  the  mines  of  that  State  were  organized,  and  whereas  in 
1906,  5,500  men  out  a  total  of  5,934  worked  10  hours,  in  1907,  6,382 
men  out  of  a  total  of  6,645  worked  8  hours.  The  9  or  10  hour  day 
prevails  more  than  the  8  hour  day  in  Alabama,  Colorado,  Kentucky, 
Maryland,  New  Mexico,  Tennessee,  Virginia,  and  West  Virginia. 

There  are  so  many  influences  affecting  the  production  of  coal  in  the 
different  States  that  it  has  not  been  possible  to  draw  any  reliable  con- 
clusions in  regard  to  the  effect  of  the  length  of  the  day's  work  upon 
the  intensity  of  labor,  though  some  averages  are  presented  in  the  fol- 
lowing pages  which  may  or  may  not  indicate  tne  tendency  in  this 
particular.  Principal  among  the  influences  is  the  rapidly  increasing 
use  of  mining  machinery  among  the  bituminous  mines  and  other 
mechanical  eauipment  wnich  has  for  its  object  the  cheapening  of  pro- 
duction and  tne  mcrease  of  output  per  man.  The  most  strikmg  facts 
presented  have  been  the  decreased  production  per  man  per  day  in  the 
anthracite  region,  where  mining  machines  are  not  employed  (excep- 
tions being  noted  in  1906  and  1907),  and  the  increased  output  per 
man  per  day  in  the  bituminous  districts^  which  is  due  in  most  part  to 
undercutting  machinery.  It  is  interesting  to  note  that  in  Wyoming, 
where  the  length  of  day  was  reduced  from  10  hours  in  1906  to  8  hours 
in  1907,  the  average  production  per  man  decreased  from  3.68  to  3.42 
per  day  per  mail,  ana  from  1,033  to  941  for  the  year. 

In  tne  following  tables  the  figures  are  given  for  the  more  important 
States,  the  ones  omitted  having  too  small  a  production  to  be  of  any 
interest  in  this  report: 
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Number  of  hours  to  the  working  day  in  1906  and  1907 ^  by  States  and  Territories. 

i9oe. 


state  or  Territory. 


AJAbftma,.. 

Arlaiufti....  —  . 
Cotcmdo „ 

IndJjmtt.,.. 

Iiidlan  Territory, 
Iowa.  „.....,..„ 

KAEksas 

Kfltitucty 

Maryland.. 

MicWgan.  „..»,.. 

MlsJirturl 

Montazia .... . 

New  M#x1co * 

North  Dakota.., 

Ohio 

Oregon.., 

FentiaylvanJa.,,. 
Teimfisaee... 

TlXM............ 

Utah 

Vjfglnla ,.,. 

West  VTr^nlft.... 


Total, 


B  hmin. 


Uhvs.      Mim. 


27 
59 

230 

m 

60 


27 

2S 

S 

4J 

4dl 

1 

714 

i 

10 

12 

6 

20 

43 

2 


2,S4a 


1,006 
4,282 

beo,0§l 
ie,«42 
7,S24 
14.JWP 

4,171 


3, Ml 

A  2,200 

78 

47 

44,003 

4 

««2,a82 

34a 

1,817 

1Q5 
b4J7D 


291,452 


0  hours. 


Hlnea,      Ifon. 


37 


233 
79 


1 

4 

igo 

2 


670 


7,808 


r)£5 

iiia 
too 

liF7 
20 
94 
3,972 
50 


56 

24 
38 
174 


25,titl5 
6,938 


2 

727 

106 

15,308 

25 


e2,&50 


10  hours. 


91 


14 

30 

3 

2 

lOQ 

30 

8 

1 

31 

2 

308 

39 


918 


Men. 


n,2 
"si: 


30 


SI 


3W 
5,&41 


SO 
i'856 


195 

ao»805 

4.034 

703 

3 

4.2B4 

13 

3Lfi3L 

5,aOD 


msoo 


AU 
others.^ 


M«n. 


393 
IG 

232 
l,2fi7 
1,028 

17a 

3t)3 
1.25f> 

i,im 

30 

30 

774 

106 

112 

80 

1,185 

10 

3,427 

234 

528 

13 

5 

231 

1.711 

4DJ 


14 JDS 


loor. 


AUb&nm,  „„,.*,.,.,...,.. 

31 

er 

60 
457 
208, 
175 
134 

00 

4,^70 

3,420 

CO, 268 

18.323 

15. 171 

io,oeo 

4,610 

34 

2,330 

84 

13,942 

3,113 

Arkansas. ..._. , 

115 

Colorado. . . . ,. , .,...,„.,.  *^, . . 

8 
S 

312 
G7S 

54 
1 

7,439 

4 

3,052 
4,634 
2*699 

lUlDOla 

Indiana , . . .  * ..♦.,.., 

Iowa . , .,,..., 

1 

10 
71 
5 

10 
156 

4,sm 

84 

404 

ICapoafl... ..^....,.,,..  * *.,, 

1 
97 
57 

10 
6,842 
5,093 

1,293 

1,011 

103 

Kenltifky , 

MAiyland.., ........ ».,..^.,h,...* 

lli{^hlgar^ .„ ...„ 

27 

149 

29 

8 

11 

4S0 

«3 

3 

80ft 

13 

5 

3,^ 

8.079 

2,732 

79 

89 

44,733 

8^07TS 

184 

96,687 

1,GQ1 

I,4fi3 

2,048 

43 

H[flaour[ ^. ........ . 

8 
1 
4 
6 
4 

54 

3 

287 

119 

53 

315 

Montatlii  ♦...,, * , , , , . 

New  Mexli?o , , , . , 

14 
17 
2 
0 

2.584 

31 
194 

30 

North  Dftkotft.  .,..'.—*.  . 

50 

Ohio....,.,.. 

2,016 

Oklahoma  (Indian  Territory)  ,....„ 

125 

Oregon 

Fpnnayl^tinJn   ,,., 

2m 

75 
1 

24,883 

6,PG8 

60 

ISS 
27 
16 

35,356 
3,379 
2,202 

6  390 

Tenueasae 

T**Jf4*  J   . 

144 

512 

Utah,..........,, ,., 

157 

Virginia ,,„„. 

7 
1 

150 

a 

849 

5 

13,386 

197 

4i 

6,791 

30 

"Washington , . .  , ....... 

"Wc*t  Vlrgljola., 

41 
35 

37 

5,504 
1,879 
6,382 

346 

322 

32.005 

1L759 
66 

Wyoming. 

TVrtol 

2,948 

303,232 

1164 

54,948 

938 

115,  n5 

38,397 

a  Isdading  mines  not  reporting  hours  per  day. 


b  Including  day  men  who  work  10  hours. 
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In  the  following  table  is  presented  a  statement  of  the  average  pro- 
duction per  man  per  dav  and  per  year,  compared  with  the  average 
number  of  days  worked  by  each  man  and  the  hours  per  day  reported 
by  the  majority  of  mines  m  the  important  coal-producing  States  dur- 
ing the  last  3  years.  It  is  not  clauned  that  this  statement  indicates 
accurately  the  effect  the  number  of  hours  per  day  exerts  upon  the 
intensity  of  labor,  because  the  conditions  vary  materially  in  the  dif- 
ferent States.  In  Utah,  for  instance,  where  8  hours  is  the  prevailing 
length  of  the  labor  day,  the  average  tonnage  per  man  is  high,  although 
there  was  a  decided  railing  off  in  1907  as  compared  with  any  of  the 
3  preceding  years.  In  the  production  of  Pennsylvania  bituminous 
coal,  in  Illmois  and  in  Ohio  (in  all  of  which  the  8-hour  day  prevails), 
the  average  production  per  day  per  man  ranged  from  3.45  to  3.60. 
On  the  other  hand,  in  Maryland  and  West  Virginia,  where  the  mines 
were  operated  on  a  10-hour  basis,  the  production  was,  respectively, 
3.58  and  3.54  tons  per  day  per  man.  In  Wyoming,  as  previously 
stated,  the  length  of  the  working  day  was  reduced  from  10  hours  in 
1906  to  8  hours  in  1907,  and  the  average  production  for  each  em- 
ployee fell  off  from  3  68  to  3.42  tons  per  day. 
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liABOR  TROUBIiES. 

So  far  as  the  controversies  between  employees  and  employer  were 
concerned,  the  year  1907  was  the  banner  year  in  recent  coaa-mining 
histoiT.  There  was  only  one  year  (1901)  in  the  last  9  in  which  there 
were  lewer  men  on  strike,  and  in  that  year  the  time  lost  was  more 
than  that  of  1907.  Compared  with  1906,  the  year  1907  stood  out 
with  particular  prominence,  the  former  year  having  witnessed  one 
of  the  most  peculiar  controversies  in  the  history  of  the  industry. 
There  was  more  time  lost  in  1906  than  in  any  year  for  which  the  sta- 
tistics of  this  character  have  been  prepared,  with  the  single  exception 
of  1902,  a  year  made  falnous  by  the  great  strike  in  the  anthracite 
region  of  Pennsylvania,  and  by  sympathetic  or  coordinate  strikes  in 
the  organized  bituminous  States,  ana  yet  there  were  not,  as  such,  any 
''strikes"  of  moment  in  1906.  The  idleness  was  due  to  a  peaceful 
suspension  of  mining^  operations  on  April  1,  pending  an  adjustment 
of  the  wage  scale.  There  was  no  strike  order  issued,  the  men  being 
simply  requested  to  cease  work  until  the  wage  questions  were  settled. 
Botn  miners  and  operators  had  been  prepared  for  this  for  months  in 
advance,  and  there  was  no  serious  interruption  to  other  lines  of  busi- 
ness because  of  the  scarcity  of  coal,  although  prices  were  advanced 
to  a  considerable  extent.  When  in  June  mming  was  resumed  in  the 
bituminous  regions  it  was  under  an  agreement  signed  for  2  years,  or 
until  March  31,  1909.  In  the  antlSacite  region  of  Pennsylvania 
miners  formulated  demands  for  certain  changes  in  their  conditions 
of  employment,  but  as  the  region  had  been  peaceful  and  prosperous 
for  3  years  under  the  awards  of  the  strike  commission,  the  operators 
declined  to  entertain  the  demands  and  simply  proposed  a  renewal  of 
those  awards  for  another  term  of  3  years.  After  an  idleness  of  about 
6  weeks  this  proposition  was  finally  accepted  without  amendment  by 
the  miners. 

The  most  prolonged  strikes  in  1907  were  in  two  States  in  which  the 
miners'  organization  was  not  strongly  intrenched,  namely,  Alabama 
and  Kentucky.  In  Alabama  there  were  80  men  idle  for  an  average 
of  45  days,  and  in  Kentucky  1,325  men  were  idle  for  an  average  of  41 
days.  The  total  number  of  men  idle  in  1907  was  32,540,  and  the 
average  time  lost  was  14  days  per  man. 

The  statistics  of  labor  troubles  in  the  coal  mines  of  the  United 
States  in  1906  and  1907,  by  States,  are  presented  in  the  following 
tables: 
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Statistics  of  labor  strikes  in  the  coal  mines  of  the  United  States  in  1906  and  1907. 


state  or  Territory. 


1906. 


Number  of 
men  on 
strike. 


Total  days 
lost. 


Average 
number  of 
days  lost 
per  man. 


1907. 


Number  of 
men  on 
strike. 


Total  days 
lost. 


Average 
number  of 
days  lost 
per  man. 


Alabama 

Arkansas 

Colorado 

Illinois 

Indiana 

Iowa 

K^naim 

Kentucky 

Maryland. 

Michigan 

Missouri 

Montana 

North  Dakota 

Ohio 

Oklahoma  (Indian  Territory). 

Oregon 

Pennsylvania 

Tennessee 

Texas. 

Utah 

Washington 

WestVirgfaiia 

Wyoming 

Total  bitimiinous 

Pennsylvania  anthracite 


549 
3,828 


6,676 
291,095 


12 
76 


49,792 

15,875 

7,969 

11,827 

1,242 

30 

3,340 

6,212 

230 

37 

37,636 

7,372 


2,900,525 

995,217 

204,860 

709,422 

44,812 

300 

294,630 

483,790 

7,030 

92 

2,687,288 

535,604 


68 


69 
36 
10 
88 
78 
31 
2 
71 
72 


180 
1,260 


3,941,835 
1,185 
9,245 


66 
7 
7 


4,101 
231 


123,724 
5,775 


25 


80 

1,185 

215 

5,255 

3,176 

1,621 

923 

1,325 

510 

265 

777 

30 

82 

6,367 

669 

25 

6,447 

284 

270 

148 

484 

617 

1,786 


3,600 

35,835 

6,378 

35,191 

42,842 

8,265 

16,957 

53,916 

13,770 

1,325 

8,222 

600 

736 

110,324 

17,092 

225 

69,834 

4,725 

1,610 

692 

91749 
22,060 


211,304 
161,039 


13,242,905 
5,958,443 


63 
37 


32,540 


462,392 


Grand  total. 


372,343 


19,201,348 


61.6 


32,540 


462,392 


45 


7 
13 

6 
18 
41 
27 

6 
11 
20 

9 
17 
26 

9 

9 
17 

6 

4 
18 
16 
12 


14 


A  summary  of  the  statistics  of  strikes  in  the  coal  mines  of  the 
United  States  since  1899  is  given  in  the  following  table: 

Summary  of  labor  strUces  in  the  coal  mines  of  the  United  States^  1899-1907, 


Nomberol 
meu  on 
stftko. 

Totfti  work- 

Average 
number  of 
dayslofit 
perniAn. 

i£89. ...      ...*.* 

4fi,fiei 

m,m 

200,452 
47,481 
77,561 
37,542 

372,343 
3^..1€) 

2,134,154 

4,87S,103 

733, Sa2 

16,072,217 

l,341,03t 

3,3^,830 

796,735 

19,^1,348 

402,3^ 

40 

1900..... .,..„. ,..-..... -..,. 

37 

1901  *b,,,..,^.....-.-.^*.  .  . 

35 

1903 _... , ,„. 

13 

19094. , ,,,, , 

28 

IflCM „, 

44 

1SQ5....  .*,*...*...  .*  .  .. 

21 

19CM 

51.5 

1907... ..,...,..„.......,  .  ....        ..      ,  .        .      - 

14 

a  Bituminous  mines  only. 
51506— M  B  1907,  PT  2 1 
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coaij  mined  by  machines. 

In  1907,  as  for  several  years  past,  one  of  the  notable  features  pre- 
sented by  the  statistics  of  bituminous  coal  production  was  the  growth 
exhibited  in  the  use  of  machines  and  in  the  quantity  of  coal  won  with 
them.  The  number  of  mining  machines  in  use  increased  from  10,212 
in  1906  to  11,144  in  1907,  whfle  the  machine-mined  product  increased 
from  118,847,527  short  tons  to  138,547,823  short  tons  in  1907,  an 
increase  of  19,700,296  tons,  or  16.58  per  cent.  The  percentage  of 
the  machine-mined  product  to  the  total  production  of  the  States  in 
which  mining  machmes  were  in  use  increased  from  35.10  to  35.71, 
and  the  increase  in  machine-mined  coal  was  equal  to  38  per  cent  of 
the  total  increase  in  the  production  of  bituminous  coal  in  1907  over 
1906.  The  statistics  for  the  last  3  years  also  show  a  considerable 
increase  in  the  production  of  coal  for  each  machine  in  use,  the  average 
production  for  each  machine  having  increased  from  10,258  short  tons 
m  1904  to  11,258  short  tons  in  1905,  11,638  short  tons  in  1906,  and 
to  12,381  short  tons  in  1907.  Of  the  11,144  machines  in  use  in  1907, 
6,227  were  of  the  pick  or  puncher  type,  4,652  were  chain-breast 
machines,  and  265  were  long-wall.  In  the  number  of  machines  in 
use  and  in  the  quantity  of  machine-mined  tonnaee,  as  in  the  total 
production  of  coal,  Pennsylvania  stands  well  in  tne  lead,  with  44.3 
.  per  cent  of  the  number  of  machines  and  44  per  cent  of  the  machine- 
mined  product  in  1907.  The  quantity  of  coal  mined  by  machines  in 
Pennsylvania  in  1907  was  60.771,157  short  tons,  against  54,146,314 
tons  m  1906.  Ohio's  macnine-mined  production  amounted  to 
24,843^616  short  tons  in  1907,  against  20,004,416  tons  in  1906.  West 
Virgima  ranks  third  in  the  machine-mined  tonnage,  with  a  totsJ  of 
17,627,925  short  tons  in  1907  and  15,565,113  tons  in  1906.  The 
production  of  machine-mined  coal  in  Illinois  in  1907  was  15,134,401 
short  tons,  against  11,585,419  tons  in  1906.  Ohio,  the  fourth  in  ruik 
among  the  coal-producing  States,  stands  first  in  the  percentage  of 
machine-mined  coal  to  the  total  product,  77.29  per  cent  of  Onio's 
product  in  1907  having  been  machine-mined.  Kentucky  ranks  sec- 
ond in  the  percentage  of  machine-mined  coal  in  1907,  with  51.19  per 
cent  of  the  total. 

The  statistics  in  regard  to  the  coal  mined  by  machines  during  the 
last  five  years  are  shown  in  the  following  table,  together  with  the 
number  of  machines  used  in  each  State,  the  number  of  tons  mined  by 
machines,  the  total  production  of  the  States  in  which  machines  were 
used,  and  the  percentage  of  the  machine-mined  product  to  the  total 
of  those  States: 
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In  the  following  table  are  shown  the  number  and  kinds  of  machines 
in  use  in  each  State  in  1906  and  1907: 

Number  tmd  kinds  of  machines  in  use  in  1906  and  1907 ^  by  States  and  Territories. 


1906. 

1907. 

State  or  Territory. 

Pick. 

Chain 
breast. 

^aSf 

Total. 

Pick. 

Chain 
breast. 

Long 
waU. 

Total. 

AlAbanift , 

177 
80 

874 

124 
11 
6 

419 

45 

88 

4 

70 

61 
51 
171 
329 
14 

io" 

3 

18 
9 

238 

141 

1,048 

471 

34 

6 

600 

45 
110 

48 

76 

162 

103 

836 

147 

16 

3 

475 

43 

60 

4 

76 

3 

"  "iog' 

7 

3,372 

120 

10 

3 

26 

42 
58 
243 
306 
9 
3 
205 

3 

14 

1 

58 

8 

28* 

197 

Colonuio 

176 

JUlnntii.  - ,  - , , 

1,060 

IndluiA 

513 

Iowa 

33 

TCtatrntm,,              

6 

Kentucky,  .r ...  r 

175 

6 

708 

If aryllLll^i , 

43 

MY<^iRAn 

22 
6* 

44 

42 
4 
10 

1 
54 

103 

MlBSOUri 

62 

Montana 

86 

New  Mexico 

3 

North  Dakota. . . 

11 
1,081 

11 
1.393 

14 

27' 

33' 

19 

2 
3 

1 

i' 

7 

1 

11 

1,255 

29 

4,515 

128 

12 

2 

37 

1 

1,322 

83 

12 

1,213 

3 

1,547 

14 

2* 

61 

6' 

1 

21 

3 

3 

12 

Ohio 

141 

18 

3,103 

112 

9 

1 

10 

1,328 

Oklalioma  (Indian  Territory) 

P*«n««ylvanla. 

11 
4,940 

TemiBMee 

Texas 

137 
13 

Utah 

5 

Vli<glnliL 

77 

Washington 

WestViiginia 

571 

48 

744 
34 

617 
45 

853 
33 

63 

1 

1,533 

Wyominff 

79 

Total 

6,911 

4,144 

157 

010,212 

6,227 

4,652 

265 

fell, 144 

a  Includes  11  pick  and  26  chain  shearing  machines, 
ft  Includes  20  pick  and  268  chain  shearinig  macliines. 

The  statistics  relating  to  the  use  of  mining  machines  were  first  col- 
lected bv  the  Survey  for  the  year  1896.  Tne  inquiries  at  this  time 
asked  also  for  reports  on  the  number  of  machines  in  use  and  the 
Quantity  of  coal  won  by  them  in  1891,  five  years  previous.  From 
me  returns  to  the  Survev  since  1896,  the  results  or  which  in  detail 
have  been  published  in  the  preceding  volumes  of  Mineral  Resources, 
the  following  table  has  been  prepared  showing  the  development  in 
the  mechanical  mining  of  bituminous  coal  since  1891: 

Production  of  coal  by  machines  in  the  United  States  since  1891,  in  short  tons. 


Year. 

Numborol 

machines 

in  use. 

Totii]  ton- 
nage won  by 
machhKffl- 

producUon 
for  pach 
machine!. 

1891 , 

1,440 
1,M(5 
2323 
3,12^ 
3,B07 
4,341 
S,418 

7.fifi3 

0J84 

10,312 

11,144 

0,211,732 
16,424,1*32 
22, 51U,  230 
a2.  413.144 
43,»a&33 

57,843,335 
09,fiU,582 
77,974,fi&4 
m50fl,W7 
103,390,452 
11 8.^7.627 
137, 973,701 

1],39S 

lljW - 

n.373 

1807 - 

11.579 

1896^ , , ,     .                     ,,,,,,  T  ■,.,  - 

12.3152 

1809 

14.0QH 

1900 -- 

13i6lO 

1001 

13.32S 

1002 

12.K48 

1003 

13,712 

1001 , „ 

10,  aw 

1006 

11, 3M 

1006 

11,538 

1007 

12,3S1 

It  would  seem  that  while  there  is  an  increase  in  the  use  of  mining 
machinery  there  should  be  an  increase  both  for  the  year  and  for  the 
day  in  the  average  production  per  employee,  and  in  previous  years 
tibjs  has  to  a  considerable  extent  prevailed.    The  records  for  1907, 
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however,  show  somewhat  of  a  contrary  effect.  In  Ohio's  machine- 
mined  production,  the  percentage  of  which  increased  from  72.14  in 
1906  to  77.29  in  1907,  tnere  was  a  decrease  from  3.65  to  3.45  in  the 
average  tonnage  per  day  per  man.  The  percentage  of  West  Vimnia's 
machme-mined  production  to  the  total  for  the  States  increasea  from 
35.96  to  36.65,  while  the  average  daily  production  per  man  fell  off 
from  3.86  to  3.54.  In  the  production  of  Ibitimiinous  coal  in  Pennsyl- 
vania there  was  a  decrease  in  the  percentage  of  machine-mined  coal 
and  also  in  the  daily  production  per  man.  filinois,  on  the  other  hand, 
diowed  an  increase  of  from  27.93  to  29.49  in  the  machine-mined  ton- 
nage, and  an  increase  from  3.49  to  3.59  in  the  daily  production  per 
man. 

Average  production  per  man  compared  with  ^oduction  by  machines  in  1906  and  1907  ^  by 
States  and  Terrxtories,  in  short  tons. 


Average  tonnage. 

Production  by  machines. 

state  or  Territory. 

Per: 

jrear. 

Per 

day. 

Total  tonnage  by 
machines. 

Per  cent  of  ma- 
chine coal  to 
State  total. 

1906. 

1907. 

1906. 

1907. 

1906. 

1907. 

1906. 

1907. 

AJAbftlllA 

637.7 
433.8 
889.4 
669.2 
676.7 
476.2 
419.7 
632.1 
844.3 
339.0 
393.2 
764.4 
949.1 
626.4 
610.3 

346.6 

439.1 
850.1 
546.6 
43a7 

1,127.6 
829.2 
723.4 
849.5 

1,033.7 

666.3 
525.2 
758.6 
782.5 
665.3 
486.0 
588.7 
633.6 
04a9 
511.3 
473.2 
737.4 
885.2 
618.8 
686.3 

433.8 

511.9 
919.5 
565.1 
389.9 
884.1 
706.3 
619.1 
814.7 
941.0 

2.60 
2.63 
3.32 
3.49 
3.30 
2.13 
2.54 
2.98 
3.38 
1.96 
2.13 
3.15 
3.92 
3.00 
3.65 

2.09 

2.25 
3.68 
2.39 
1.90 
3.92 
3.32 
2.72 
3.86 
3.68 

2.75 
2.76 
2.94 
3.59 
3.38 
2.11 
2.62 
3.02 
3.58 
2.19 
2.21 
2.75 
3.29 
2.78 
3.45 

2.01 

2.33 
3.61 
2.44 
1.61 
3.43 
2.93 
2.27 
3.54 
3.42 

1,641,476 

1,762,948 

12.52 

12.37 

Arkanmifl ...     ,   . 

Colorado 

1,337,006 
11,585,419 

4,251,740 
193,666 
30,460 

5,175,950 
427,460 
417,073 
419,288 
974,306 

1,689,617 

16,134,401 

6,310,607 

106,022 

36,317 

6,504,262 

479,110 

606,718 

486,882 

984,368 

11,615 

136,700 

24,843,616 

24,331 

13.12 
27.93 
35.16 

2.67 

.51 

63.62 

7.86 
3a  98 
11.16 
63.24 

16.66 

Tllinnifi 

29.40 

37.97 

Iowa 

1.43 

KanffAff.., 

.48 

Kentucky 

61.19 

MaryUnd 

8.66 

Michigan 

29.80 

Missouri 

12.18 

Montana . » ^  ^ 

48.81 

New  Mexico 

.44 

North  Dakota 

97,035 
20,004,416 

33,357 

31.74 
72.14 

1.17 

39.31 

Ohio 

77.29 

Oklahoma  (Indian  Terri- 
tory)   

.67 

Pennsylvania: 

Anthracite 

RltnTnfnnufl, 

64,146,314 

747,600 

22,682 

1,000 

424,343 

12,521 

15,565,113 

1,339,422 

60,771,167 

874,925 

36,100 

1^800 

788,793 

41.88 

11.94 

1.73 

.06 

9.97 

.38 

36.96 

21.84 

40.48 

TnUIAWMA .,,,,, 

12.85 

Texas 

2.19 

Utah 

.09 

Virginia 

16.74 

Washington 

West  Vliginia 

17,627,925 
1,328,709 

36.66 

WyoiPingr ,,.,,. 

21.25 

COAL-MINING  ACCIDENTS. 

Any  statement  regarding  the  coal-mining  accidents  which  attempts 
to  cover  the  entire  United  States  must  necessarily  be  somewhat  incom- 
plete. Statistics  of  this  character  are  not  collected  by  the  Geological 
Survey,  and  the  information  relating  thereto  contained  in  this  report 
has  been  obtained  through  the  courtesy  of  State  or  Territory  mine 
inspectors  or  other  officids  by  whom  data  concerning  accidents  and 
their  causes  and  effects  are  compiled.  In  a  number  of  States  where 
coal  is  produced  there  are  no  officials  charged  with  these  duties,  and 
in  one  or  two  instances  no  replies  have  been  received  to  the  inquiries 
from  this  office. 

The  record  of  accidents  in  1907  is  the  worst  in  recent  years,  particu- 
larly in  the  number  of  men  killed  by  explosions  of  gas,  or  mixtures  of 
gas  and  dust,  and  as  showing  the  comparative  fatal  results  of  such  acci- 
dents, the  statistics  for  1907  show  that  there  were  three  times  as  many 
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men  killed  as  injured  from  this  cause,  whereas  in  the  accidents  from 
other  causes  the  injuries  which  did  not  result  fatally  largely  exceed  the 
fatal  ones.  In  the  accidents  from  powder  explosions  and  windy  shots 
twice  as  many  men  were  injured  as  killed,  ana  this  ratio  obtains  in  the 
injuries  received  from  falls  of  roof  or  coal.  In  the  accidents  from  other 
causes  nearly  three  times  as  many  men  were  injured  as  were  killed. 

The  month  of  December,  1907,  was  the  black  month  of  the  year, 
there  having  been  four  different  explosions  in  that  month,  which 
caused  probably  80  per  cent  of  this  wholesale  destruction  of  life.  The 
first  of  these  disasters  occurred  at  the  Naomi  mine  of  the  Naomi  Coal 
Company,  near  Pittsburg,  Pa.  It  occurred  on  the  first  day  of  the 
month,  and  is  said  to  have  been  caused  by  the  ignition  of  a  pocket  of 
gas  from  a  naked  lamp  carried  by  a  miner.  Th£  was  followed  in  less 
man  a  week  by  the  explosion  at  Monongah,  which  wrecked  mines  Nos. 
6  and  8  of  the  Fairmont  Coal  Company.  These  mines  were  consid- 
ered amonjg  the  safest  in  the  State  or  West  Virginia,  and  the  results  of 
the  explosion  were  the  worst  in  the  history  of  coal  mining  in  the  United 
States,  the  Uves  of  between  350  and  400  men  having  been  sacrificed. 
The  cause  of  this  explosion  has  not  been  definitely  settled.  It  is  sup- 
posed to  have  been  due  to  a  blown-out  shot,  but  the  actual  cause  will 
probably  never  be  known.  Ten  days  after  the  Monongah  disaster, 
and  while  its  horrors  were  still  fresh,  there  occurred,  on  December  16. 
at  Yolande,  Ala.,  an  explosion  in  mine  No.  1  of  the  Yolande  Coal  ana 
Coke  Companv,  which  resulted  in  the  death  of  56  men.  This  explosion, 
according  to  tne  report  of  Mr.  J.  M.  Gray,  the  State  mine  inspector,  was 
due  to  the  ignition  of  coal  dust  by  an  accidental  explosion  of  dyna- 
mite. Three  days  later,  on  December  19,  the  final  great  disaster 
occurred  at  the  Darr  mine,  of  the  Pittsburg  Coal  Company,  on  Jacobs 
Oeek,  Pennsylvania.  The  number  of  men  killed  in  this  explosion  was 
about  230,  and  according  to  the  reports  of  the  mine  inspectors  the 
explosion  may  have  been  due  to  any  of  three  causes — the  projection 
of  flame  into  a  gaseous  and  dusty  atmosphere,  the  ignition  of  gas  by 
open  lights,  or  to  an  accidental  explosion  of  dynamite.  The  coro- 
ner's jury  attributed  the  explosion  to  the  ignition  of  gas  by  an  open 
lamp  in  the  hands  of  a  miner. 

It  has  been  said  that  there  is  only  one  way  by  which  accidents  in 
coal  mines  can  be  entirely  prevented,  and  that  is  by  ceasing  to  mine 
coal.  There  is  no  doubt,  however,  that  the  number  of  accioents  may 
be  greatly  lessened,  and  much  benefit  in  this  regard  is  anticipated  from 
the  action  of  Congress  in  appropriating  the  sum  of  $150,000  to  enable 
the  United  States  Geological  Survey  to  investigate  the  causes  of  mine 
explosions  and  make  recommendations  with  regard  thereto.  It  is  not 
the  intention,  as  it  is  not  the  province,  of  the  Geological  Survey  to 
undertake  any  system  of  mine  inspection  or  regulation,  but  simply 
to  carry  on  research  investigations,  the  results  of  which  will  be  pub- 
lished for  the  benefit  of  all.  The  writer  is  of  the  opinion  that  one  of 
the  great  needs  in  the  coal-mining  industry  is  the  enforcement  of  mili- 
tary discipline  in  the  operation  of  the  mines.  Without  such  disci- 
Eline  the  Knowledge  acquired  through  investigation  has  proved  of 
ttle  avail. 

For  the  figures  contained  in  the  following  tables  acknowledgments 
are  due  to  the  followii^  officials:  Mr.  J.  M.  Gray,  chief  mine  inspector, 
Alabama;  Mr.  R.  A.  Young,  State  inspector  of  mines,  Arkansas;  Mr. 
John  D«  JoneS;  State  inspector  of  coal  mines,  Colorado;  Mr.  David 
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Ross,  secretary  of  the  bureau  of  labor  statistics,  Illinois;  Mr.  William 
Cameron,  formerly  United  States  mine  inspector  for  Indian  Territory; 
Messrs.  John  Vemer,  R.  T.  Rhys,  and  Edward  Sweeney,  inspectors  of 
the  first,  second,  and  third  mining  districts  of  Iowa;  Mr.  C.  J.  Norwood, 
State  mine  inspector,  Kentucky;  Mr.  Thomas  Murphy,  State  mine 
inspector  of  Maryland ;  Mr.  M.  J.  McLeod,  commissioner  of  labor,  Michi- 

San ;  Mr.  J.  W.  Marstellar,  secretary  bureau  of  mines,  Missouri ;  Mr.  J.  B. 
cDermott,  State  coal-mine  inspector,  Montana;  Mr.  J.  E.  Sheridan, 
United  States  mine  inspector.  New  Mexico ;  Mr.  George  Harrison,  chief 
inspector  of  mines,  Ohio;  Mr.  James  E.  Roderick,  chief  of  the  depart- 
ment of  mines,  Pennsylvania;  Mr.  J.  E.  Pettit,  State  coal-mine 
inspector,  Utah;  Mr.  l5.  C.  Botting,  State  inspector  of  coal  mines, 
Washington;  Mr.  James  W.  Paul,  chief  department  of  mines.  West 
Virginia;  and  Messrs.  D.  M.  Ehas  and  Noah  i  oung.  State  mine  inspect- 
ors^ Wyoming. 

In  the  21  States  and  Territories  from  which  returns  were  received  in 
1906  the  total  number  of  men  killed  was  2,092,  while  4,800  men  were 
injured.  In  the  18  States  and  Territories  from  which  reports  were 
received  in  1907  there  were  3,125  men  killed  and  5,316  injured.  The 
death  rate  per  1,000  employees  increased  from  3.31  in  1906  to  4.86  in 
1907,  and  tne  number  oi  tons  mined  for  each  Ufe  lost  decreased  from 
194,950  to  145,471.  The  State  in  which  the  lowest  record  in  the  death 
rate  per  1,000  was  made,  in  1907,  was  Missouri,  whose  rate  per  thou- 
sand employees  was  0.95,  and  there  were  499.742  tons  minea  for  each 
life  lost.  Michigan  was  second  on  the  roll  of  nonor  as  far  as  the  death 
rate  per  thousand  was  concerned,  and  Kentucky  was  second  in  the 
number  of  tons  mined  for  each  life  lost.  The  death  rate  in  Michigan 
was  1.76  men  killed  per  thousand  employees.  In  Kentucky  the  death 
rate  was  1.89,  while  Kentuckv  mined  336,035  tons  for  each  life  lost, 
and  Michigan  290,837  tons.  Arkansas  reported  a  death  rate  of  1.97  in 
1907.  with  133,522  tons  mined  for  each  life  lost,  while  Utah,  with  a 
death  rate  of  2.72,  mined  324.601  tons  for  each  life  lost.  West  Vir- 
ginia reported  the  largest  deatn  rate  in  1907 — 12.35  per  thousand,  and 
the  lowest  production  for  each  life  lost,  65,969.  New  Mexico  was 
second  in  this  regard,  with  a  death  rate  of  11.45  and  77,322  tons  for 
each  life  lost.  Bahama  was  third,  with  a  death  rate  of  7.2  per  thou- 
sand and  92,535  tons  for  each  life  lost. 

On  account  of  the  prominence  given  bv  the  press  to  the  description 
of  mine  explosions  when  such  disasters  claim  a  number  of  victims,  the 
opinion  naturally  held  by  the  general  pubUc  is  that  the  danger  rrom 
explosions  is  the  greatest  of  the  manv  to  which  the  coal-mine  work- 
ers are  exposed.  Statistics  do  not  bear  out  this  impression,  as  is 
shown  in  the  table  giving  causes  of  accidents  in  the  coal  mines  in  1906 
and  1907.  The  danger  from  gas  or  dust  explosions  is  a  serious  one,  as 
shown  by  the  record  and  by  the  reports  of  horrors  which  only  too  fre- 
quently are  depicted  in  the  columns  of  the  daily  press;  but  it  appears 
tnat  the  number  of  deaths  due  to  this  cause  was  only  30  per  cent  of  the 
total  in  1907  and  11  per  cent  in  1906,  and  that  there  were  in  1906  more 
than  four  times  as  many  deaths  due  to  falls  of  roof  and  coal  than  were  due 
to  explosions,  whether  of  gas  or  dust  or  mixtures  of  these.  The  deaths 
due  to  falls  of  roof  usually  occur  singlv,  and  news  of  them  seldom  sets 
beyond  the  immediate  vicinity  of  the  mine  in  which  the  accident 
occurs,  and  yet  in  1907,  in  spite  of  the  large  number  of  men  kiQed  by 
gas  and  dust  explosions,  more  than  one-tnird,  or  1|122  out  of  3,125, 
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were  killed  by  falls  of  roof  or  coal.  In  1906,  1,008  men,  out  of  a  total 
of  2.092,  or  nearly  50  per  cent,  met  death  from  this  cause.  The 
fatalities  resulting  from  gas  and  dust  explosions  totaled  947  in  1907 
against  228  in  1906.  Powder  explosions  and  windy  shots  claimed  201 
lives  in  1907  and  80  in  1906;  855  deaths  were  due  to  miscellaneous 
causes  in  1907  and  732  in  1906. 

Fatal  and  ruynfaUd  accidents  in  coal  mines  of  the  United  States  in  1906,  by  States  and 

Territories. 


state  or  Territory. 


Number  of 
men  killed. 


Number  of 
men   in- 
jured. 


Death  rate 

per  1,000 

employees. 


Number  of 

tons  mined 

for  each 

life  lost. 


Alabama 

Arkansaa 

Colorado 

UUnoiii 

yiyfla^n^ 

Indian  Territory 

Iowa 

Kansas 

Kantnrky 

Maryland 

Michigan 

Mlsaoori 

Montana 

NewMaxioo 

Ohio 

Pennaylvania: 

Anthracite.. 

Bitominous. 

TenneMee 

Utah 

Washington 

WertVbgiDia... 
Wyoming 

Total 


96 
13 
88 
155 
31 
44 
37 
31 
40 
7 
6 
16 
13 
9 
127 

557 
477 

33 
7 

22 
268 

15 


(«) 


31 
160 
480 

48 
116 
58 
139 
52 
27 
27 
46 


(«) 


1,212 
1,160 
210 
21 
76 
299 
21 


4.67 
3.02 
7.74 
2.50 
1.47 
5.33 
2.42 
3.04 
2.62 
1.09 
1.51 
1.68 
5.43 
3.82 
2.80 

3.43 
3.14 
2.88 
4.45 
4.86 
5.65 
2.53 


SJiorttOfU. 
136,541 
143,405 
114,900 
247,210 
390,063 
65,005 
196,384 
185,633 
241,341 
776,493 
224,398 
233,221 
140,763 
199,359 
218,350 

127,976 
271,055 
189,675 
253,222 
148,917 
156,313 
408,933 


2,092 


4,800 


3.31 


194,950 


o  Not  reported. 

FaUd  and  nonfaUd  accidents  in  coal  mines  of  the  United  States  in  1907 ,  by  States  and 

Territories. 


State  or  Territory. 

Number  of 
menkUied. 

Number  of 
men  in- 
jured. 

Death  rate 

per  l,ono 

employees. 

Number  of 

tons  mined 

for  each 

life  lost. 

AUNim^ 

154 
a  10 
99 
172 
53 
41 
32 
32 

85 
a6 
138 
596 
451 
68 
48 
86 

7.20 
1.97 
6.96 
2.62 
2.62 
2.63 
2.57 
1.89 

Short  tons. 
92,535 
133,822 
108,992 

Arkansaa .  .  

Colorado 

Illfnoif 

298,356 
263,881 

TndfAfi^.. 

Iowa 

184,740 
228,827 
336.035 

Kansas 

KffntQcky. ... 

M^rylm^^ 

MIchigiin 

7 
8 
12 
34 

47 
23 
62 

1.76 

.95 

4.39 

11.45 

290,837 
499,742 

MtMonH 

Montana 

168,071 

N«w  Mexico 

77,322 

North  Dakoto 

Ohio 

153 
33 

708 
806 

662 
66 

1,369 
1,207' 

3.27 
3.93 

4.23 
4.94 

210,081 

Oklahoma  f  Indian  Territory )           

110,384 
120,910 

Fennsyivania : 

Anthracite 

186,281 

TennnssBB 

Utah.     .. 

6 
36 
729 

82 
95 
246 

2.72 
6.06 
12.36 

324,601 

Washington 

102,237 
66,909 

Wfl«t  Virginia 

Wyoming ,      , 

Total 

3,126 

5,316 

4.86 

146,471 

a  For  6  months  only. 
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Causes  of  fatal  and  nonfatal  accidents  in  coed  mines  in  1906, 


Stote  or  Territory. 

Oas  and  dust 
explosions. 

Powder  explo- 
sions. 

FaUs  of  roof 
andooai. 

Other  causes. 

TotaL 

KiUed. 

In- 
jured. 

KiUed. 

In- 
jux«d. 

Killed. 

In- 
jured. 

Killed. 

In- 
jured. 

Killed. 

In- 
jured. 

13 
6 

35 
2 

20 
2 
11 

7 

4 

14 

50 
7 
44 

84 

34 

18 

105 

258 

29 

6* 

57 

21 
11 
35 
191 

96 

13 

88 

155 

31 

44 

37 

31 

40 

7 

6 

16 

13 

9 

127 

557 
477 

33 
7 

22 
268 

15 

89 

Arliansas 

31 

Colorado 

4 

12 

9 
24 

160 

TIMnnU 

480 

IndfftiiA- , . 

Indian  Territory... 
Iowa 

6 

12 

14 
3 
2 
1 

6 

2 

3 

7 

24 
17 
18 

13 
62 
24 
29 

17 
10 
12 
19 

i7 
54 
32 
99 

48 
116 

KaniHMi 

58 

Kentucky 

2 

8 

139 

MftrylkTi;=i.    . 

52 

M<chlgAn  .  ,     ,  , 

(«) 

(•) 

(«) 

''\ 

4 

7 
80 

214 

305 

20 

3 

6 

99 

6 

14 

173 

314 

596 

37 

17 

18 

128 

6 

9 
2 
40 

272 

161 
10 

is* 

62 
9 

28 

**"i78* 

654 

480 

164 

4 

49 
152 

15 

27 

Missouri 

27 

Montana 

4 

46 

New  Mexico 

Ohio      

7 

28 

1 
2 

33 

49 
58 
9 

528 

Pennsylvania: 

Anthracite 

Bituminous 

Tenne*M»ee 

43 
10 

1 

4 

1 

105 

195 
26 

1,212 

1,160 

210 

Utah 

21 

Washington 

WestVfrjSnia 

Wvorolnif  r 

9 
13 

76 

2 

6 

299 
21 

Total 

228 

307 

80 

215 

1,008 

1,863 

732 

2,192 

2,092 

4,800 

a  Not  reported. 
Causes  of  fatal  and  nonfatal  accidents  in  coal  mines  in  1907. 


State  or  Territory. 

Gas  and  dust 
explosions. 

Powder  explo- 
sions and 
windy  shots. 

FaUs  of  roof 
orcoaL 

other  causes. 

Total. 

Killed. 

In- 
jured. 

Killed. 

In- 
jured. 

Killed. 

In- 
jured. 

Killed. 

In- 
jured. 

KiUed. 

In- 
jured. 

Alabama 

62 
5 

25 
7 
2 
1 
9 

7 
4 
5 
23 
16 

5* 

8 

5 

1 
3 
26 
18 
3 
1 
2 

13 

6* 

38 
33 
4 
9 
12 

24 
1 

52 
92 
16 
29 
17 
12 

22 

2 

80 

301 

153 

30 

22 

19 

63 
3 
19 
47 
17 
8 
5 
18 

43 

47* 

234 

249 

34 

12 

47 

154 
10 
99 

172 
53 
41 
32 
32 

85 

Arkansas  <^. ....... . 

6 

Colorado 

138 

TIMp"'*   .  . 

596 

451 

Iowa 

68 

ITAniiAii 

48 

Kentucky 

86 

Maryland 

Michigan 

1 

2 
1 

i* 

1 

4 

6 
7 
13 

26 
19 
33 

i* 

5 
10 

21 
3 
15 

7 
8 
12 
34 

47 

Missouri 

23 

Montana 

3 

62 

NewMexicoO 

11 

North  Dakota 

Ohio 

3 

6 

44 

276 

7 
23 

191 
27 

2 

11 

87 
15 

84 
8 

150 
60 

97 
11 

279 

ao7 

307 
15 

357 
593 

51 
5 

298 
208 

314 
10 

671 
518 

153 
33 

708 
806 

662 

Oklahoma  (Ind.T.) 
Pennsylvania: 

Anthracite 

Bituminous 

TenneMee 

56 

1,360 
1,207 

Utah 

1 

10 
484 

4 
20 

3 

8 

144 

26 
32 
104 

2 

17 
78 

62 
39 
107 

6 
36 
729 

82 

Washington 

Westvlrginia 

Wyoming 

1 
23 

4 

84 

95 
245 

ToUl 

947 

343 

201 

416 

1,122 

2, 141            H!A 

2,416 

3,126 

5.316 

a  For  6  months  only. 


b  Fatal  accidents  only  reported. 
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In  the  following  table  is  shown  the  number  of  fatal  accidents  in 
the  coal  mines  of  the  United  States,  as  far  as  the  statistics  have  been 
obtained,  from  1896  to  1907: 


Fatal  accidents  in 

CO€d 

mines  in  the  United  States  from  1896  to  1907. 

states* 

isse. 

im. 

■" 

1^0. 

laoo. 

lOOL 

ISTO. 

1W3. 

IBO*. 

ieo5. 

1906. 

1807. 

,AUlNiTn»    .     . 

s» 

3& 

45 

40 

a? 

41 
IS 
56 
99 
24 
36 
26 
21 
12 

e 

15 

50 
13 
73 

24 
55 
27 
1» 
11 
6 

10 
12 
17 
SI 

60 

300 
4.^ 
226 
S 
34 
130 
IMI 

57 

u 

385 
S 
5^ 

199 
47 
24 

3a 

31 

13 

S 

11 

13 
£8 
155 
31 
37 
31 
40 
7 
0 
1« 
13 
1 

tzr 

44 

477 
33 
7 
22 

268 
15 

154 

Ai^MMi    ,  ,  .      .    . 

10 

Colozado..., - 

12 

35 

60 

16 
21 

5 
12 

6 

24 

n 

22 
39 
17 
6 
4 

41 
H 

la 

a4 
14 

29 
94 
IS 
29 
22 
17 
7 

10 
10 

40 
15fl 
55 
21 
36 
25 
13 
S 
17 

s& 

137 
34 
31 

die 
19 

»? 

11 

00 

TIMimla,    ^  ^ 

172 

TlHllftlll    .,.,.. 

53 

iQWm ..^ 

41 

KftQMf    .                                .  i .  * 

32 

"Kwrntwrnkv 

32 

%g^rvtm,nei 

MidMBta 

7 

^'nouil 

le 

B 

9 

g 

VmitanA 

12 

N«wMqiEl^..... 

7 
41 

13 

ISO 
32 

8 
«5 

7 
40 

423 
150 
10 

7 
€2 

7 
A2 

17 

411 

1^ 

1S> 

3 

« 

90 

15 

S7 

25 
461 
20 
45' 

m 

15 
Aft 

40 

411 

10 

3a 

HI 

0 
73 

44 

513 
301 
53 
10 
Z7 
130 
41 

17 
114 

35 

51S 
402 

2fl 
7 

25 
159 

la 
]1» 

30 

536 
2S 

31 
140 

5 

131 

40 

644 
479 

39 
7 

13 
I»4 

12 

84 

QUO 

153 

OklAlioma  (Indlui  Terri- 
tory)  

33 

P^n&ffjJvimia: 

7tB 

mtitmlftflti*    , 

fiOfi 

1%iTtiiftiHHW,  ,  ^  , .,    ,      

VtMh          .                             .   .. 

6 

WMtilagt^ni , , .  . , 

36 

Wftft  vTrgfnlA . 

729 

J          MUO 

Ttftil,.,. 

laofl 

934 

l,(m 

.m 

U4«S 

1,543 

1,891 

1,729 

1.962 

2J75 

2.m 

3,12S 

a  Six  months  only. 
QUANTITY  OF  COAL  WASHED  AT  THE  MINES  IN  1907. 

In  collecting  the  statistics  of  coal  production  in  1906  and  1907 
inquiries  regarding  the  washing  of  bituminous  coal  were  included  in 
the  schedules.  Replies  to  these  inquiries  showed  that  12,981,514 
short  tons  of  coal  were  washed  in  1907,  either  before  marketing  or 
before  being  charged  into  the  ovens  for  coking.  In  1906  the  quantity 
of  coal  washed  was  10,425,455  short  tons.  The  cleaned  product 
from  the  washeries  amounted  to  11,269,518  short  tons  in  1907  and 
9^51,946  tons  in  1906,  the  refuse  in  the  two  years  having  been 
1,711,996  and  1,173,509  tons,  respectively.  In  Alabama,  Geor^a, 
Kentucky,  Pennsylvania,  Tennessee,  West  Virginia,  and  other  cokmg 
coal-producing  States  a  large  portion  of  the  coal  washed  was  slack 
used  in  coke  making,  the  returns  form  the  coking  plants  having 
shown  that  in  1907  6,090,449  tons  of  slack  coal  were  washed  before 
being  chained  into  the  ovens,  and  the  total  amount  of  coal  washed 
before  coking,  reported  in  1907,  was  11,680,184  short  tons. 

The  statistics  presented  in  the  following  tables  include  only  the 
coal  washed  at  the  mines.  A  considerable  portion  of  the  coal  used 
in  coke  making  was  washed  at  points  distant  from  the  mines.  Colo- 
rado^ for  instance,  reports  1,330,766  tons  of  coal  washed  for  coke 
making,  while  only  39,655  tons  were  reported  from  that  State  as 
having  been  washed  at  the  mines. 

The  statistics  covering  the  production  of  Pennsylvania  anthracite, 
by  Mr,  William  W.  Ruley,  show  that  4,301,082  long  tons  (equivalent 
to  4|817|212  short  tons)  were  recovered  by  the  washing  or  culm  in 
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1907,  gainst  3,846,501  long  tons,  or  4,308,081  short  tons,  in  1906. 
These  figures  are  not  included  in  tne  following  table,  which  shows  the 
quantity  of  bituminous  coal  washed  at  the  mines  in  1906  and  1907. 

Bituminous  coal  washed  at  the  mines  in  1906  j  with  quantity  of  washed  coed  and  of  refuse 
obtained  from  it,  by  States  and  Territories  ^  in  short  tons. 

leoG. 


state  or  Territory. 


Number 
of  jifsor 


Quantity 
of  ooal 
washed. 


Quantity 

of  coal 
obtained. 


Quantity 
of  xefuae. 


Alabama 

Arkansas 

Oeoigia 

Illinois 

Indiana 

Indian  Territory. 

Kentucky 

Marylana 

Missouri 

Montana 

New  Mexico 

Ohio 

Pennsylvania 

Tennessee 

Virginia 

Washington 

West  vTrginla... 

Total 


4 

3 
232 
4 
5 
6 
1 
4 

37 
7 
17 

m 

10 
3 
34 

8 


,985,889 

36,309 

106,850 

!,  600, 817 

16,589 

121,875 

92,612 

5,227 

15,765 

390,135 

160,347 

85,169 

1,851,034 

739,531 

807 

784,817 

431,682 


1,753,537 

27,711 

101,503 

2,216,593 

14,793 

104,832 

82,322 

4,704 

12,221 

303,318 

139,728 

74,441 

2,689,304 

675,454 

767 

667,030 


584 


10,425,455 


9,251,946 


232,352 

8,598 

5,287 

384,224 

1,796 

17,043 

10,290 

523 

3,544 

86,817 

20,619 

10,728 

161,730 

64,077 

40 

127,787 

38,064 


1,173,500 


1907. 


Alabama 

Arkansas 

Colorado 

Georgia 

IlUnols 

Indiana 

Kentucky 

Maryland 

Missouri 

Montana 

New  Mexico 

Ohio 

Oklahoma  (Indian  Territory) . 

Oregon 

Pennsylvania 


Virginia 

Washington... 
West  Virginia. 


82 
4 
4 
6 
181 
4 
6 
1 
4 

31 
3 

17 

14 

1 

280 

10 
7 

40 
8 


4,193,545 

92,848 

39,665 

147.683 

2,988.386 

23.826 

99.763 

10,640 

103.181 

338.869 

306,292 

140,460 

92,710 

36,936 

2,706,519 

604,567 

33,886 

799.016 

223,744 


Total. 


712  ,  12,981,614 


3,750,418 

69,636 

26.372 

13t'),031 

2,465,767 

21,659 

88,678 

9.856 

72,227 

253.060 

287,785 

107,246 

80.871 

18.928 

2,476.956 

643,333 

29,386 

644.601 

187,806 


11,260,618 


443,127 
23.212 
13,283 
11,662 

622,619 
2,166 
11,065 
784 
30,954 
85,809 
18,507 
33,214 
11.839 
18,008 

229,663 

61,224 

4,500 

164.614 
36,936 


1,711,996 


PRICES. 

The  following  tables  show  the  fluctuations  in  the  average  prices 
prevailing  in  each  State  since  1903,  and  also  the  average  prices  for 
the  total  production  of  anthracite  and  bituminous  coal  in  the  United 
States  since  1880.  These  averages  are  obtained  by  dividing  the  totaJ 
product,  including  colliery  consumption,  into  the  total  value.  From 
these  tables  it  appears  that  the  highest  average  price  for  anthracite 
coal  since  1880  was  that  recorded  in  1903.  The  average  prices  for 
both  anthracite  and  bituminous  coal  in  1903  were  the  highest  in  anv 
year  since  1881,  inclusive.  With  only  a  few  exceptions,  prices  acf- 
vanced  generally  throughout  the  United  States  in  1907,  this  being 
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due  to  the  unprecedented  demand  which  prevailed  during  the  first 
9J  months  of  the  year.  The  exceptions  to  the  rule  of  general  ad- 
vanced prices  were  Alabama  and  Illinois,  in  which  the  effect  of  the 
financial  stress  during  October,  November,  and  December  overcame 
the  effects  of  the  higher  prices  in  the  earlier  part  of  the  year. 

Average  price  per  short  ton  for  coed  at  the  mines  since  190S,  by  States  and  Territories. 


State  or  Territory. 

1903. 

1904. 

1905. 

1906. 

1907. 

AUYmiiui 

$1.22 
1.61 

a2.86 
1.23 

&1.26 
3.10 
1.17 
1.23 
1.65 
1.52 
1.06 
1.48 
1.97 
1.61 
1.64 
1.37 

(0 
1.50 
1.29 
1.82 
2.43 
1.18 
1.25 
1.62 
1.20 
.96 
1.69 
1.17 
1.24 

$1.20 
1.54 

a  4. 74 
1.31 

61.22 

e3.95 
1.10 
1.11 
1.61 
1.52 
1.04 
1.19 
1.81 
1.63 
1.61 
1.31 

1.09 
1.82 
2.18 

.96 
1.18 
1.66 
1.30 

.86 
1.63 

.88 
1.30 

$1.21 

1.49 

a  4. 97 

1.22 

6  1.29 

e3.03 

1.06 

1.05 

1.56 

1.46 

.99 
1.14 
1.71 
1.58 
1.72 
1.33 
(«) 
1.34 
1.04 
1.76 
2.58 

.96 
1.14 
1.64 
1.35 

.88 
1.79 

.86 
1.31 

$1.34 
1.61 

02.56 
1.26 
1.28 

C3.93 
1.08 
1.08 
1.60 
1.49 
1.02 
1.19 
1.80 
1.63 
1.77 
1.34 

$1.29 

ArkuiHM 

1.68 

California 

a  3. 81 

Cotoimdo 

1.40 

OfK>rBla 

1.38 

JAr^n 

d4.10 

UUnois 

1.07 

Indiana 

1.06 

Iowa 

1.62 

KaniHM 

1.52 

Kentucky ....  

1.06 

IfAiylailf) 

1.20 

Ifl^hfmT) 

1.80 

Minoiiri 

1.64 

1.94 

NewMezioo 

1.46 

North  Carolina. 

North  Tiak^ta 

1.54 
1.09 
1.92 
2.66 
1.00 
1.22 
1.66 
1.36 

.98 
1.80 

.95 
1.31 

1.61 

Ohio 

1.10 

Oklahoma  (Indian  Tflrritory) 

2.04 

Ongon 

2.34 

Pinpi|iiyYy^iila  hituminon« r 

1.04 

Trainemee ,   .. 

1.25 

Texas 

Utah     

1.69 
1.52 

VlTV^rifA 

1.02 

Waihlnfrtnn.. 

2.09 

West  Vliginia 

.99 

WTomimr .,  .. 

1.56 

ly^tAl  hitnminAnH 

1.24 
2.04 

1.10 
1.90 

1.06 
1.83 

1.11 
1.85 

1.14 

Ptftnniivivania  anthracite 

1.91 

(Seneral  average 

1.41 

1.26 

1.21 

1.24 

1.28 

« Includes  Alaslm. 

b  Includes  North  Carolina. 

« Includes  Nebraska. 


d  Includes  Nebraska  and  Nevada. 
«  Included  in  Georgia. 


Average  price  per  short  ton  of  coal  in  the  United  States  for  £8  years. 


Year. 

Anthracite. 

Bituminous. 

Year. 

Anthracite. 

Bituminous. 

isgo 

$1.47 
2.01 
2.01 
2.01 
1.79 
2.00 
1.95 
2.01 
1.91 
1.44 
1.43 
1.46 
1.67 
1.60 

$1.25 
1.12 
1.12 
1.07 
.94 
1.13 
1.05 
1.11 
1.00 
.99 
.99 
.99 
.99 
.96 

1894 

$1.51 
1.41 
1.60 
1.51 
1.41 
1.46 
1.49 
1.67 
1.84 
2.04 
1.90 
1.83 
1.85 
1.91 

$0.91 

im 

1805 

.86 

1S88 

1896 

.83 

1883 

1897 

.81 

1884 

1898 

80 

1885 

1899 

.87 

1886 

1900    . 

1.04 

1887 

1901 

1.05 

t8W.„„---   ... 

1902 

1.12 

1889 

1903 

1.24 

18P0.... 

1904  .   . 

1.10 

1801 

1905 

1.06 

1808 

1906 

1.11 

18P9 

1907 

1.14 
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IMPORTS  AND  EXPORTS. 


The  following  tables  have  been  compiled  from  official  returns  to 
the  Bureau  of  Statistics  of  the  Department  of  Commerce  and  Labor, 
and  show  the  imports  and  exports  of  coal  from  1903  to  1907,  inclusive. 
The  values  given  in  both  cases  are  considerably  higher  than  the 
average  "spot"  rates  by  which  the  values  of  the  domestic  produc- 
tion have  been  computed. 

The  tariff  from  1824  to  1843  was  6  cents  per  bushel,  or  $1.68  per 
long  ton;  from  1843  to  1846,  $1.75  per  ton;  1846  to  1857,  30  per 
cent  ad  valorem;  1857  to  1861,  24  per  cent  ad  valorem;  1861,  bitu- 
minous and  shale,  $1  per  ton;  all  other,  50  cents  per  ton;  1862  to 
1864,  bituminous  and  snale,  $1.10  per  ton;  all  other,  60  cents  per  ton; 
1864  to  1872,  bituminous  and  shale,  $1.25  per  ton;  all  other,  40  cents 
per  ton.  By  the  act  of  1872  the  tariff  on  oituminous  coal  and  shale 
was  made  75  cents  per  ton,  and  so  continued  until  the  act  of  August, 
1894,  changed  it  to  40  cents  per  ton.  On  slack  or  culm  the  tariff 
was  made  40  cents  per  ton  by  the  act  of  1872;  was  changed  to  30 
cents  per  ton  by  the  act  of  March,  1883,  and  so  continued  until  the 
act  of  August,  1894,  changed  it  to  1^5  cents  per  ton.  The  tariff  act 
of  1897  provided  that  all  coals  which  contain  less  than  92  per  cent 
fixed  caroon,  and  which  will  pass  over  a  half-inch  screen,  shall  pay  a 
duty  of  67  cents  per  ton.  Slack  or  culm  was  not  changed  bv  the  act 
of  1897.  Tons  are  all  2,240  pounds.  Anthracite  coal  has  been  free 
of  duty  since  1870.  During  the\ period  from  June,  1854,  to  March, 
1866,  the  reciprocitv  treatjr  was  m  force,  and  coal  from  the  British 

Sossessions  in  North  America  was  admitted  into  the  United  States 
uty  free.  A  special  act  of  Congress  placed  all  the  coal  on  the  free 
list  for  one  year  from  January  1,  1903,  m  order  to  relieve  the  shortage 
caused  by  the  anthracite  stnke  of  1902. 

The  exports  consist  of  anthracite  and  bituminous  coal,  the  Quan- 
tity of  bituminous  being  the  greater  in  the  last  few  years.  They 
are  made  principally  by  rail  over  the  international  bndges  and  by 
lake  and  sea  to  the  Canadian  provinces.  Exports  are  also  made  by 
sea  to  the  West  Indies,  to  Central  and  South  America,  and  elsewhere. 

The  imports  are  principally  from  Australia  and  British  Columbia 
to  San  Francisco,  from  Great  Britain  to  the  Atlantic  and  Pacific 
coasts,  and  from  Nova  Scotia  to  Atlantic  coast  points. 

The  total  exports  of  coal  from  the  United  States  during  1907  were 
13,146,748  long  tons,  valued  at  $40,190,893,  of  which  2,698,072  long 
tons,  valued  at  $13,217,985,  were  anthracite,  and  10.448,676  long 
tons,  valued  at  $26,972,908,  were  bituminous  coal.  Tne  imports  of 
anthracite  amounted  in  1907  to  9,897  long  tons,  valued  at  $40,971 , 
and  those  of  bituminous  coal  to  2,103,711  long  tons,  valued  at 
$5,397,222.  From  this  it  can  be  seen  that  the  imports  of  anthracite 
coal  into  the  United  States  are  relatively  of  no  importance.  Most 
of  the  anthracite  imported  is  to  San  Francisco  and  other  points  on 
the  Pacific  coast,  being  brought  in  principally  as  ballast  m  vessels 
coming  for  outgoing  cargoes.  The  principal  increase  has  been  in 
the  imports  of  bituminous  coal  during  the  last  four  or  five  years. 
This  has  been  due  to  the  receipts  of  Nova  Scotia  coal  at  Everett, 
Mass.,  that  fuel  being  used  in  the  manufacture  of  coke  in  the  retort- 
oven  plant  of  the  New  ^ngland  Gas  and  Coke  Company  at  that 
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place.  Compared  with  the  domestic  production,  the  total  quantity 
of  coal  imported  into  the  United  States  is  of  little  consequence,  hav- 
ing for  years  averaged  less  than  1  per  cent  of  the  production. 

Oo<d  of  domestic  production  exported  from  the  United  States^  190S-1907j  in  long  tons. 


Year. 

Anthracite. 

Bituminous  and  sihale. 

Quantity. 

Value. 

Quantity. 

Value. 

1908 

2,006,857 
2,228,392 
2,229,983 
2,216,960 
2,608,072 

19,780,044 
11,077,470 
11,104,654 
10,806,200 
13,217,985 

6,303,241 
6,346,126 
6,950,265 
7,704,860 
10,448,676 

$17,410,386 
17,160,538 
17,867,964 
19,787,460 
26,972,908 

1904 

1906 

1906 

1907 : 

Coal  imported  and  entered  for  consumption  in  the  United  States,  1903-1907,  in  long  tons. 

Year. 

Anthracite. 

BituminouB  and  ahale. 

Quantity. 

Value. 

Quantity. 

Value. 

1908 

0  175,747 
72,529 
34,241 
32,354 
9,897 

1792,657 

220,664 

107,314 

105,161 

40,971 

63,203,583 
M,  560, 751 
M,  611,002 
61,702,799 
2,108,711 

10,319,567 
3,805,409 
3,903,765 
4,102,355 
5,397,222 

1904 

1906 

1906 

1907 

•  Indiidee  98,571  tons  of  anthradte  containing  less  than  92  per  cent  fixed  carbon,  duty  free  under 
the  tpeoiAl  act  of  1902,  imported  in  1902,  and  28^1  tons  Imported  in  1903. 

*  IndndM  767,662  tons  m  slack  or  culm  passing  Hnch  screen  imported  in  1902,  577,274  tons  imT>orted 
In  1908, 670,304  tons  imported  in  1904, 611,oS  tonsimported  in  1905,  and  650,486  tons  imported  in  1906. 


WORIiD»S  PRODUCTION  OF  COAL, 

In  the  following  table  is  given  the  coal  production  of  the  principal 
countries  for  the  years  nearest  the  one  under  review  for  whicn  figures 
could  be  obtainea.  For  the  sake  of  convenience  the  quantities  are 
expressed  in  the  unit  of  measurement  adopted  in  each  country  and 
reauced  for  comparison  to  short  tons  of  2,000  pounds.  In  each  case 
the  year  is  named  for  which  the  production  is  given.  It  will  be 
observed  that  the  United  States  produced  39.7  per  cent  of  the  total 
world's  supply  of  coal;  that  this  country  in  1907  produced  180,392,747 
short  tons,  or  60  per  cent,  more  coal  than  Great  Britain,  and 
253,589,819  short  tons,  or  over  100  per  cent,  more  than  Germany. 
Exclusive  of  Great  Britain,  the  Umted  States  in  1907  produced 
more  coid  than  all  of  the  other  countries  of  the  world  combined.  It 
may  also  be  noted  that  more  than  98  per  cent  of  the  total  world's 
production  of  coal  is  from  countries  luring  north  of  the  equator,  the 
countries  south  of  that  line  contributing  less  than  20  000  000  tons 
annually. 
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The  world's  productkm  of  coal. 


Country. 


U»ua]  unit 

In  produdi]^ 

country. 


EqtilTalent 

In  short 

taiLB. 


Unttttd SUtei  (1907J ,„,„...,.......... ...„..aoT3gtons, 

Qna  Britalaa0O7> „,.....„.. .do.,. 

Q^nDMsaiVSffn  - - -  .metric  tons. 

AurtriapHtrngftiy  (19073  * - .- do... 

!(IW7),-- .-do„. 

m  (lOOD „  * ,  *  —  ..„*.*.»»...,..».,,.»* .do,  „ 

I  and  FLnl&nd  (IflOfi) do. . . 

Jap«iCl«J7) ...,. .do.., 

IndliiaflOa) .longtcwij. 

Cttmida  UfliOD  *  * ..,.....,..»,..... ........,.,,.. ,  .short  ton*, 

N«r Soatti  W»l»  (lilOS) ..long  tons. 

SpftlnClOM)  ,...,_..,*»..,......, ,..m&trictonf. 

■rtaM¥Ml(l»7)a , longtom. 

Now  ZMlABd  (igOft) ,. do... 

Nftt«l(190fi),,. ,, , do... 

Hexloo  (1900]  ,„,...„... — ....  —  .metric  tons, 

QoBBMaind  UlWT) -.-.-. ,- .Jongtona. 

HoU«^  (lOM) , .n]«tilo  ton*. 

It*lF(l80e) , , ,,,.... do... 

Bw«aen(l90e>..... do... 

VIetoriA  am) *. „.. longtoni. 

CApQ  Colony  (18M) , do. . . 

Twmwil^  qWT) ..„.....„,... ...,,do... 

Otbar  eouDtifM  fr .do.... 


Total. 

Pefocntage  ol  tlu  ITitlted  3t&te«  . 


428,073,251 
267,830,962 
206^727.665 

ag,g7fi,ooo 

3e,930,2SO 

10,510,961 

3,ZS4,576 
2,»12,083 
lJ20,63e 
1,129,480 
767,864 
eS3,272 

473,293 

160,631 

7,500,000 


209,970,677 

226,77^,605 

43,0GS,315 

40,708,215 

26,261,745 

23,857,961 

15,362,467 

10,857,240 

10.510,961 

8. 541. 525 

3,620,58S 

3,261^533 

l,0S7,fl8O 

1,3H995 

840, 4ia 

7efi,3&5 

5g7,a83 

521,711 

327,361 

m,907 

142,377 

65,958 

8,400,000 


1,209,184,100 
39.7 


•  Year  ended  June  30, 1907. 

h  Indodes  China,  Turkey,  Servia,  Portugal,  United  States  of  Ck>lombia,  Chile,  Borneo  and  Labuan, 
Pern,  Qreeoe,  etc 

The  growth  of  the  coal-mining  industry  in  the  United  States  com- 
pared with  that  of  the  other  coimtries  of  the  world  since  1868  is 
shown  in  the  following  table.  From  this  it  appears  that  during  this 
period  of  40  years  the  percentage  of  the  world's  total  produced  by 
the  United  States  has  increased  from  14.32  to  39.73,  and  since  1899 
the  United  States  has  held  first  place  among  the  world's  coal  pro- 
ducers. It  now  stands  far  in  the  lead  of  all  others.  Although  it  is 
only  9  years  since  the  United  States  supplanted  Great  Britain  as 
the  leamng  coal  producer  of  the  world,  this  country  has  now  so  out- 
distanced Great  Britain  that  it  can  no  longer  be  considered  a  com- 
petitor. 
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World's  'production  ofcoaL,  by  countries,  1868-1907. 


United  States. 


Year. 


Long  tons.     Short  tons. 


Great  Britain. 


Germany. 


Long  tons.     Short  tons.    Metric  tons.    Short  tons, 


I860.. 
1870.. 

1871.. 
1872.. 
1873. 
1874.. 
1876.. 

1876., 
1877.. 
1878. 
1879., 
1880. 

1881. 
1882. 
1883. 
1884. 
1885. 

1886. 
1887. 
1888. 
1889. 
1890. 

1891. 
1892. 
1893. 
1894. 
1895. 

1806. 
1897. 
1898. 
1899. 
1900. 

1901. 
1902. 
1903. 
1904. 
1905. 

1906. 
1907. 


29,341,036 
29,378,893 
29,406,054 

41,861,679 
45,940,535 
51,430,786 
46,969,571 
46,739,571 

47,571,429 
54,019,429 
51,728,214 
60,808,749 
63,822,830 

76,679,491 
92,456,410 
103,310,290 
107,281,742 
00,250,263 

101,500,381 
116,652,242 
132,731,837 
126,097,770 
140,866,031 

150,505,054 
160,115,242 
162,814,077 
152,447,701 
172,426,366 

171,416,300 
178,776,070 
106,407,382 
226,554,636 
240,780,310 

261,874,836 
260,277,178 
310,068,220 
314,121,784 
350,646,210 

360,783,284 
428,806,014 


32,861,060 
32,004,360 
33,036,580 

46,885,080 
51,453,300 
57,602, 48C 
52,605,020 
62,348,320 

63,280,000 
60,601,760 
57,035,600 
68,105,700 
71,481,570 

86,881,030 
103,551,180 
115,707,525 
120, 155,551 
111,160,205 

113,680,427 
130,650,511 
148,650,657 
141,220,513 
157,770,063 

168,566,660 
170,320,071 
182,352,774 
170,741,626 
103,117,630 

101,086,367 
200,229,190 
210,076,267 
263,741,102 
260,684,027 

203,200,816 
301,600,430 
357,366,416 
351,816,306 
302,722,635 

414,167,278 
480,363,424 


103,141,167 
107,427,557 
110,431,102 

117,352,028 
123,407,316 
128,680,131 
126,690,106 
133,306,485 

134,125,166 
134,179,068 
132,612,063 
133,720,303 
146,060,400 

154,184,300 
156,400,077 
163,737,327 
160,757,770 
150,351,418 

157,618,482 
162,110,812 
100,035,210 
176,016,724 
181,614,288 

185,470,126 
181,786,871 
167,325,706 
188,277,625 
180,661,362 

106,361,260 
202,120,831 
202,054,516 
220,004,781 
225,181,300 

210,046,045 
227,005,042 
230,334,400 
232,428,272 
236,128,036 

251,067,628 
267,830,062 


115,618,006 
120,318,864 
123,682,035 

131,434,271 
138,316,004 
144,121,747 
141,780,021 
140,303,263 

160,220,186 
160,281,564 
148,625,611 
140,766,840 
164,605,738 

172,686,416 
175,270,074 
183,385,806 
180,048,712 
178,473,688 

176,420,700 
181,574,180 
100,327,445 
106,146,731 
203,406,003 

207,736,621 
203,601,206 
184,044,800 
210,870,828 
212,320,725 

218,804,611 
226,385,623 
226,301,058 
246,606,165 
252,203,056 

246,332,678 
264,346,447 
257,974,605 
260,310,666 
264,464,406 

281,106,743 
299,970,677 


32,870,123 
34,343,013 
34,003,004 

37,856,110 
42,324,467 
46,145,104 
46,668,145 
47,804,054 

40,550,461 
48,220,882 
60,610,890 
63,470,716 
60,118,036 

61,640,486 
66,378,211 
70,442^648 
72,113,820 
73,675,516 

73,682,584 
76,232,618 
81,060,063 
84,073,230 
80,290,834 

04,262,278 
02,644,050 
05,426,163 
06,805,702 
103,067,630 

112,471,106 
120,474,485 
130,028,400 
135,824,427 
140,551,000 

162,628,031 
160,436,810 
162,467,253 
160,450,683 
173,706,674 

201,715,074 
206,727,666 


36,240,233 
37,864,164 
37,488,312 

41,736,361 
46,662,725 
60,876,076 
51,440,605 
62,703,070 

64,620,383 
63,173,445 
56,606,188 
58,051,464 
65,177,634 

67,848,385 
72,070,478 
77,663,010 
70,505,487 
81,227,255 

81,235,040 
84,046,461 
00,360,002 
03,640,500 
06,306,500 

103,013,136 
102,020,815 
105,207,334 
106,883,884 
114,561,318 

123,043,150 
132,762,882 
144,283,106 
140,710,766 
164,805,202 

168,217,062 
166,826,496 
170,076,630 
186,786,378 
101,576,074 

222,360,626 
226,773,606 


COAL. 
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WcfiePs  production  qfcodl,  by  couTttries,  1868-1907— Gonimxied. 


Ymr. 


1868. 
1880. 

ism 

1871. 
1873. 
1873. 
1874. 
1875. 

1870. 
U77. 
1878. 
1879. 
1880. 

1881. 
1882. 
1883. 
1884. 
1886. 

1886. 
1887. 
1888. 
188». 
1800. 

1801. 
1802., 
1808.. 
1804., 
1806.. 

1806.. 
1807.. 
1808.. 
1800.. 
1000.. 

1001.. 
1002.. 
1008.. 
1004.. 
1906.. 

1006.. 
1907.. 


Austrift-Hungary. 


Metric  tons.    Short  tons. 


7,021,756 
7,663,043 
8,366,945 

8,487,401 
8,826,806 
10,104,760 
12,631,364 
13,062,738 

13,000,000 
13,600,000 
13,000,000 
14,600,000 
14,800,000 

16,304,813 
16,566,202 
17,047,961 
18,000,000 
20,435,463 

20,779,441 
21,879,172 
23,869,608 
26,328,417 
27,504,032 

28,823,240 
29,037,978 
30,449,304 
31,402,000 
32,664,777 

33,676,411 
36,858,000 
37,786,963 
38,730,000 
30,029,729 

41,202,902 
39,479,560 
40,628,785 
41,014,182 
42,994,240 

45,838,137 
39,876,000 


7,741,486 
8,448,505 
9,212,429 

9,302,235 
9,730,550 
11,140,506 
13,026,079 
14,395,137 

14,327,300 
14,883,750 
15,324,760 
15,986,250 
16,317,000 

16,873,556 
17,149,709 
18,795,377 
19,845,000 
22,530,006 

22,909,334 
24,121,787 
26,305,218 
27,924,680 
30,323,195 

31,777,622 
32,014,371 
33,570,358 
34,704,184 
35,985,564 

37,111,405 
39,515,516 
41,652,569 
42,690,378 
43,010,761 

45,417,959 
43,518,310 
44,772,021 
45,209,933 
47,392,551 

50,527,288 
43,955,316 


Fnuioe. 


Metric  tone.    Short  tons. 


13,330,826 
13,509,745 
13,170,788 

13,240,135 
16,100,773 
17,479,341 
16,007,913 
16,956,840 

17,101,448 
16,804,529 
16,960,916 
17,110,979 
19,361,564 

19,765,983 
20,603,704 
21,333,884 
20,023,514 
19,510,530 

I",  WW,  cRI4 

21,287,580 
22,602,894 
24,303,500 
26,063,118 

26,024,893 
26,178,701 
25,650,961 
27,489,137 
28,019,893 

29,189,900 
30,797,629 
32,356,104 
32,863,000 
33,404,298 

32,301,757 
30,196,994 
34,906,418 
34,167,966 
35,336,442 

34,313,645 
36,930,250 


14,097,236 
14,894,494 
14,530,716 

14,597,249 
17,751,102 
19,270,973 
18,640,974 
18,694,916 

18,854,346 
18,526,993 
18,609,410 
18,864,854 
21,346,124 

21,791,996 
22,715,584 
23,520,607 
22,075,924 
21,510,359 

21,950,658 
23,469,567 
24,919,601 
26,794,619 
28,756,638 

28,692,444 
28,862,018 
28,280,207 
30,273,609 
30,877,922 

32,167,270 
33,938,987 
35,656,426 
36,215,026 
36,811,536 

35,596,536 
33,286,146 
38,466,873 
37,663,349 
38,951,360 

37,823,931 
40,706,215 


Belgium. 


Metric  tozu.    Short  tozu 


12,298,689 
12,943,994 
13,607,118 

13,733,176 
15,658,948 
15,778,401 
14,669,029 
15,011,331 

14,329,578 
13,669,077 
14,899,175 
15,447,292 
16,886,608 

16,873,951 
17,590,969 
18,177,754 
18,051,499 
17,437,603 

17,285,643 
18,378,624 
19,218,481 
19,860,980 
20,365,960 

19,675,644 
19,583,173 
19,410,519 
20,458,827 
20,450,604 

21,252,370 
21,534,629 
22,075,093 
21,917,740 
23,462,817 

22,213,410 
22,877,470 
23,796,680 
22,761,430 
21,844,200 

23,610,740 
23,824,409 


13,556,194 
14,270,753 
15,101,073 

15,140,827 
17,263,990 
17,395,687 
16,172,604 
16,549,992 

15,796,360 
15,070,157 
16,426,340 
17,030,640 
18,617,585 

18,603,531 
19,394,065 
20,040,974 
19,901,778 
19,224,057 

19,057,311 
20,262,433 
21,188,375 
21,906,653 
22,453,471 

21,602,398 
21,590,448 
21,400,097 
22,555,857 
22,536,566 

23,420,112 
23,731,161 
24,326,752 
24,159,925 
25,856,024 

24,485,842 
25,217,835 
26,223,941 
25,080,924 
24,078,862 

26,026,119 
26,261,745 
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World's  production  of  coal,  by  countries ,  1868-1907 — Continued. 


Year. 


1860. 
1870. 

1871. 
1872. 
1873. 
1874. 
1876. 

1876. 
1877. 
1878. 
1879. 
1880. 

1881. 
1882. 
1883. 
1884. 
1885. 

1886. 
1887. 
1888. 
1889. 
1890. 


1892. 
1893. 
1894. 
1895. 

1896. 
1897. 


1900. 

1901. 
1902. 
1903. 
1904. 
1905. 

1906. 
1907. 


Russia. 


Metric  tons.  Short  tons, 


430,032 
579,419 
667,806 

772,371 
1,037,611 
1,154,618 
1,270,889 
1;  673, 753 

1,795,146 
1,760,276 
2,483,575 
2,874,790 
3,238,470 

3,439,787 
3,672,782 
3,916,105 

4,207,905 

4,506,027 
4,464,174 
5,187,312 
6,215,577 
6,016,525 


1891 6,233,020 


6,816,323 
7,535,000 
8,629,000 
9,079,138 

9,229,000 
11,207,476 
12,307,450 
13,662,810 
16,151,657 

16,269,800 

15,269,674 

17,818,000 

0  19,318,370 

a  17,233,871 

21,613,800 


473,895 
638,510 
735,922 

851,153 
1,143,447 
1,272,389 
1,400,520 
1,844,476 

1,968,251 
1,939,824 
2,738,141 
3,169,456 
3,670,413 

3,792,365 
4,049,242 
4,317,506 
4,266,332 
4,639,215 

4,967,805 
4,921,762 
6,719,011 
6,852,674 
6,633,219 

6,871,905 
7,514,996 
8,307,337 
9,609,158 
10,005,210 

10,170,358 
12,350,638 
13,662,810 
15,730,346 
17,799,016 

17,934,201 
17,090,836 
19,640,781 
21,294,639 
18, v9d, o9d 

23,867,961 


I 


Japan. 


Metric  tons.  Short  tons. 


1,021,000 
1,159,000 
1,314,000 

1,402,000 
1,786,000 
2,044,000 
2,435,000 
2,663,000 

3,230,000 
3,228,000 
3,350,000 
4,311,000 
4,849,000 

5,019,690 
5,647,761 
6,761,301 
6,716,831 
7,429,467 

8,946,938 
9,701,682 
10,088,845 
10,772,240 
11,630,000 

12,980,103 
13,935,962 


1,125,142 
1,277,218 
1,448,028 

1,545,004 
1,967,070 
2,262,488 
2,683,370 
2,923,606 

3,689,460 
3,557,256 
3,691,700 
4,760,722 
5,343,696 

5,531,698 
6,225,616 
7,672,667 
7,401,948 
8,187,262 

9,861,107 
10,601,254 
11,120,934 
11,874,240 
12,819,749 

14,307,968 
15,362,467 


Other  coun- 
tries. 


Short  tons. 


1,147,330 
1,104,663 
1,063,121 

1,114,248 
1,268,115 
1,502,616 
2,708,766 
2,639,104 

2,567,143 
2,821,155 
3,176,050 
3,362,605 
3,621,342 

5,185,974 
6,128,631 
6,929,841 
7,367,309 
7,570,607 

9,082,816 
10,399,273 
11,493,176 
12,618,299 
13,025,637 

14,744,329 
14,998,633 
15,783,599 
18, 197,610 
19,428,643 

20,866,748 
22,074,093 
24,797,873 
25,811,286 
27,684,964 

30,565,923 
37,907,163 
37,562,430 
43,332,409 
45,478,314 

6  47,896,532 
6  61,930,700 


Total. 


Short  tons. 


222,248,430 
230,444,213 
234,850,088 

261,061,424 
283,690,322 
303,181,376 
298,676,379 
308,479,177 

311,674,960 
317,198,648 
318,523,990 
336,237,906 
360,413,780 

302,663,253 
420,062,472 
450,090,397 
454,022,811 
447,783,802 

450,848,793 
481,412,743 
621,226,803 
531,797,039 
563,603,232 

687,654,683 
603,497,904 
682,638,296 
610,487,368 
644,177,076 

664,001,718 
607,213,616 
738,129,606 
801,076,021 
846,041,848 

870,711,044 
888,463,960 
972,196,631 
963,627,662 
1,034,156,604 

cl,106,478,707 
cl,200,184,100 


Percent 

of  United 

States. 


14.79 
14.28 
14.07 

17.96 
18.14 
19.00 
17.61 
16.97 

17.09 
19.07 
18.19 
20.32 
20.62 

21.87 
24.68 
25.65 
26.37 
24.82 

25.22 
27.14 
28.53 
26.66 
27.90 

28.60 
30.22 
31.30 
27.07 
29.96 

28.02 
28.72 
29.80 
31.63 
31.88 

33.60 
33.05 
36.76 
85.78 
37.96 

87.43 
89.73 


a  These  figures  also  include  the  production  of  Finland. 

b  This  indudes  the  output  of  Canada  (1907, 10,610,961  short  tons);  India  (1906, 10,967,240  short  tons); 
New  South  Wales  (1906, 8,541,526  short  tons) :  Spab  (1906, 3,620,688  short  tons) ;  South  African  Repub- 
lic (1907,  3,261,633  short  tons);  New  Zealand  (1906,  1,937,060  tons);  Sweden  (1906,  327,361  tons);  Italy 
(1906,  521,711  tons);  Queensland  (1907,  765,265  tons);  also  that  of  Holland,  Natal,  Cape  Colonv,  Tas- 
mania, Mexico,  and  Victoria;  and  of  China,  Turkey,  Servia,  Portugal,  etc.  (estimated),  8,400,000  tons. 

c  Latest  ayailable  figures  are  used  in  making  up  totals  for  1907. 
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Aside  from  the  unprecedented  tonnage  and  high  prices  which  made 
the  year  1907  a  notable  one  in  the  mstoiy  of  coal  mining  in  the 
United  States,  and  which  have  been  fully  discussed  in  the  preceding 
pag;es  of  this  report,  the  principal  feature  of  the  year  was  the  almost 
entire  freedom  nrom  any  protracted  idleness  due  to  labor  disturbances. 
There  were,  of  course,  some  cases  of  dissatisfaction  and  shut  downs 
from  strikes,  but  while  these  were  annoying  to  those  directly  inter- 
ested they  were  not  of  sufficient  extent  or  sufficiently  prolonged  to 
affect  the  industry  as  a  whole.  The  inillennium  m  coal  mining 
has  not  arrived,  and  so  long  as  coal  is  mined  so  long  will  deaths  and 
injuries  from  accidents  occur,  so  also  will  there  be  some  cases  of  strikes 
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or  lockouts.  But  taken  all  in  all  the  year  1907  was  an  unusually 
peaceful  one  and  made  an  enviable  record  in  this  regard.  The  year 
1907  was  in  fact,  notwithstanding  the  depression  which  followed  the 
monetary  troubles  in  October,  one  of  the  most,  if  not  the  most,  sat- 
isfactory and  profitable  one  ever  recorded.  Wages  were  generally 
high,'  but  in  spite  of  this  labor  during  the  first  nine  months  was  hard 
to  get,  lai^ely  because  of  the  extraordinary  demand  in  other  and  less 
exactinjg  fields  of  emplovment.  There  was  the  usual  complaint  of 
insufficient  car  supply,  but  even  in  this  conditions  were  improved 
over  preceding  years. 

The  prosperous  condition  of  the  coal-mining  business  has,  however, 
been  somewhat  discounted  by  the  opening  up  of  many  new  mines  in 
aU  of  the  important  coal-producing  States,  although  if  fully  maimed 
and  equipped  the  already  developed  properties  would  be  well  able  to 
take  care  of  even  a  larger  demand  tnan  that  which  resulted  in  the 
production  of  nearly  half  a  billion  tons  in  1907.  The  reaction  from 
the  somewhat  inflated  condition  which  began  in  October  and  which 
has  continued  up  to  the  time  of  writing  tms  report  (Juljr,  1908)  will 
be  somewhat  more  severeljr  felt  because  of  the  new  mines  opened 
during  the  period  of  "flush  times.''  The  year  1908  began  under  pros- 
pects quite  different  from  those  which  have  characterized  the  coal- 
mining industry  during  recent  years. 

Folfowing  the  usual  custom,  the  coal-trade  review  feature  of  this 
report  is  given  up  principallv  to  contributions  prepared  by  secretaries 
of  boards  of  traae  or  by  other  local  authorities  in  the  chief  cities  of 
consumption.  These  contributions  will  be  found  in  the  succeeding 
pages. 

NEW  YORK  CITY. 

The  following  review  of  the  coal  trade  of  New  York  City  has  been 
prepared  for  this  report  by  Mr.  Frederick  Hobart,  associate  editor  of 
the  Engineering  and  Mining  Journal : 

The  local  coal  trade  of  New  York  was  active  and  strong  through 
almost  the  entire  year  1907.  The  financial  collapse  of  October,  which 
affected  all  other  branches  of  trade  so  swiftly,  was  slow  in  making 
itself  felt  in  the  coal  trade,  and  it  was  close  to  the  end  of  the  year 
before  business  began  to  fall  off;  even  then  it  was  only  in  the  demand 
for  steam  coals  that  there  was  any  marked  decrease. 

In  the  city  trade  there  were  no  marked  changes  in  methods  of  deUvery 
or  in  the  character  of  the  supply.  One  important  point  in  the  New 
York  market  is  the  lack  of  storage  faciUties  in  the  city  and  the  con- 
sequent dependence  upon  current  receipts — it  might  almost  be  said, 
upon  the  aaily  receipts.  This  caused  trouble  during  the  year  from 
time  to  time.  No  cnange  can  be  expected  in  this  condition,  how- 
ever, as  it  is  the  result  of  Tack  of  space  and  the  high  cost  of  real  estate. 
The  activity  of  railroad  business  and  the  necessity  of  keeping  every- 
thing moving  in  order  to  meet  traffic  demands  prevented  clealers  from 
making  as  much  use  as  usual  of  cars  and  barges  for  storage,  and 
causecT  serious  friction  between  railroads  and  consignees.  Twice, 
especially,  the  Pennsylvania  and  other  roads  were  forced  to  declare 
embargoes  on  coal  traffic  and  to  refuse  to  take  coal  from  mines  unless 
it  coum  be  shown  that  consignees  were  ready  to  unload  the  cars 
promptly  at  tidewater. 
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The  New  York  market,  it  must  be  remembered,  handles  not  only 
the  coal  for  the  city  itselr,  but  for  a  large  suburban  district,  and  for 
a  considerable  territory  in  southern  and  western  New  England,  while 
much  coal  passes  over  the  New  York  Harbor  docks  which  goes  by 
water  as  far  as  the  Maine  ports.  Conditions  in  the  harbor  are  there- 
fore affected  more  or  less  by  those  at  comparatively  remote  points. 

The  improvements  on  the  Pennsylvania  and  Long  Island  railroads, 
which  will  facilitate  and  cheapen  the  deliverv  of  coal  materially  in  the 
boroughs  of  Brooklyn  and  Queens,  and  to  a  lesser  extent  in  the  Bronx 
also,  made  some  progress  during  the  year,  but  it  will  be  another  year 
before  they  can  be  fully  utiUzed.  In  the  borough  of  Manhattan 
nearly  all  the  coal  is  received  by  water,  chiefly  in  barges  from  the 
docks  on  the  New  Jersev  shore.  The  distribution  is  by  wagon  from 
the  yards,  most  of  which  are  on  the  water  front.  There  seems  to  be 
no  present  alternative  for  this  rather  costly  and  inefficient  system, 
for  which  the  consumer  has  to  pay.  In  recent  years,  however,  the 
location  of  most  of  the  large  power  plants  and  electric  plants  on  the 
water  front,  where  coal  can  be  transferred  directly  to  tne  bins  from 
the  barges,  without  the  intermediary  of  the  horse  and  wagon,  has 
been  an  important  feature. 

Beyond  the  building  of  one  or  two  new  piers  there  was  no  change 
in  the  •  chain  of  coal  receiving  and  shipping  docks  which  stretches 
along  the  New  Jersey  shore  from  South  Amboy  through  Perth  Amboy , 
Elizabethport,  Port  Johnson,  Communipaw,  Jersey  City,  and  Hobo- 
ken,  to  Weehawken.  At  times  during  the  year  these  docks  and  the 
adjoining  yards  were  crowded  to  congestion.  It  was  partly  to  re- 
Ueve  this  congestion,  but  more  to  save  the  cost  and  delay  of  tne  ferry 
transfer  from  Jersey  City  to  Port  Morris  that  the  New  York,  New 
Haven  and  Hartford  Company  in  November  withdrew  all  tlirough 
rates  on  coal  to  New  England  points  by  way  of  New  York  Harbor, 
and  insisted  that  coal  to  New  England  points  on  its  line  must  be 
routed  by  Harrisburg.  Easton,  or  Sreycourt  and  the  Poughkeepsie 
Bridge  Lme.  The  fuU  effect  of  this  change  had  not  been  realizea  at 
the  dose  of  the  year. 

As  in  previous  years,  it  has  been  impossible  to  ascertain  with  any 
approach  to  accuracy  the  coal  consumption  of  New  York  itself. 
There  is  no  accessible  record  of  deUveries  to  or  in  the  city,  and  the 
railroads  do  not  make  public  any  figures,  although  they  must  have 
some  data.  Repeated  efforts  to  secure  the  necessary  information 
have  failed.  The  Bureau  of  Statistics  of  the  Department  of  Com- 
merce and  Labor  reports  the  coastwise  shipments  of  coal  from  the 
New  York  Harbor  ports  for  two  years  past  as  follows: 

Coastwise  shipments  from  New  York  Harhor  portSy  190&-7. 


1906. 

1907. 

Inenaao. 

Anthracite 

H,150»811 
10,672,464 

16,753,914 
11,691,101 

2,603,103 

Bituminous 

1,118,637 

Total 

24,723,275 

28,445,015 

3,721,740 

The  destinations  of  these  shipments  are  not  ascertained  or  given  in 
the  reports. 
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A^iJOyraeiJte. — ^The  anthracite  trade  at  the  opening  of  the  year  was 
rather  quiet,  owing  to  the  mild  weather  which  had  prevailed  up  to 
that  time  and  which  had  limited  the  consumption  of  the  prepared 
sizes  for  domestic  use.^  Colder  weather  in  January  stimulated  trade, 
and  severe  storms  coming  early  in  February  caused  a  sudden  demand, 
at  the  same  time  interrering  seriously  with  railroad  transportation 
and  deliveries,  so  that  at  one  time  there  was  almost  a  scarcity  of 
coal.  Thereafter  the  winter,  while  comparatively  free  from  very 
severe  cold,  showed  a  continuance  of  low  temperatures  which  brought 
about  a  steady  demand  for  domestic  coal.  A  late,  cold  spnng 
served  to  balance  the  mildness  of  the  earlier  part  of  the  winter,  so 
that  domestic  sales  were  well  up  to  the  average. 

The  April  discount  of  50  cents  from  Ust  prices,  with  the  gradually 
decreasing  scale  of  discounts  till  September,  did  not  stimulate  the 
ordering  of  domestic  supplies  as  much  as  usual.  The  reasons  for 
this  are  not  apparent  on  the  surface.  Some  dealers  say  that  it  was 
due  to  the  general  prosperity  and  abundance  of  money,  which  caused 
disregard  of  smaller  economies.  Others  did  not  agree  with  this  rea- 
soning, but  failed  to  find  any  satisfactory  explanation. 

A  mild  fall  was  interrupted  by  some  cold  weather,  which  brought 
about  satisfactory  buying,  and  trade  continued  at  a  fair  average  up 
to  the  end  of  the  year,  l^ing  little  aflFected  by  the  financial  disturb- 
ances. For  domestic  coal  New  York  is  eminently  a  weather  market, 
and  sales  are  lai^ely  controlled  by  the  thermometer.  The  mildness 
or  severity  of  the  weather  has  much  more  influence  on  sales  than 
financial  conditions. 

The  feature  of  the  trade  was  the  large  and  steady  demand  for  the 
small^  or  steam  sizes.  These  sizes  are  used  by  factories,  by  the  elec- 
tric light  and  power  plants,  and  by  the  constantly  increasing  num- 
ber of  large  buildings,  both  business  and  residential,  which  are  neated 
from  a  central  plant.  All  of  these  use  the  small  sizes.  At  times 
during  the  year  there  was  almost  a  scarcity  of  small  coal,  and  at  no 
time  was  there  any  considerable  surplus  available.  Even  in  Decem- 
ber, when  many  factories  were  closed,  or  running  on  short  time, 
there  was  a  demand  which  absorbed  supplies  readily. 

Upon  the  whole  the  anthracite  trade  for  the  year  was  good,  and 
'  sellers  had  little  or  no  cause  of  complaint  at  the  results.  The  anthra- 
cite carriers  suflFered  comparatively  little  from  car  shortage,  mainly 
for  the  reason  that  their  cars  are  more  directly  under  their  own  con- 
trol thw  is  the  case  with  the  bituminous  roads,  while  the  haul  on 
antiiracite  to  tide-water  is  comparatively  short. 

AnUvraeiJU  prices, — ^The  list  prices  of  anthracite  coal,  prepared 
sizes,  remains  the  same  throughout  the  year,  being  $4.75  lor  lump 
and  S5  for  egg,  stove,  and  chestnut,  all  f.  o.  b.  New  York  Harbor. 
In  April  the  usual  discount  of  50  cents  per  ton  was  made,  prices 
bein^  then  S4.25  for  lump  and  $4.50  for  egg,  stove,  and  chestnut. 
In  May  the  discount  was  reduced  to  40  cents;  in  June,  to  30;  in 
July,  to  20;  in  Au^st,  to  10  cents,  and  on  September  1  the  fall  list 
prices  were  again  m  force.  This  discount  is  made  to  promote  buy- 
ing of  stocks  in  summer.  Last  year  it  did  not  work  to  the  same 
extent  as  in  some  previous  years. 

The  price  of  the  small  or  steam  sizes  at  the  opening  was  as  follows: 
Pea,  S3:  buckwheat,  $2.25;  buckwheat  No.  2,  or  nee,  $1.60;  buck- 
wheat No.  3,  or  barley,  $1.40.     The  large  demand  for  these  sizes 
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increased  prices  of  the  smaller  coals,  and  in  June  quotations  were: 
Pea,  $3;  buckwheat,  $2.50;  rice,  $1.85;  barley,  $1.60.  In  Septem- 
ber a  general  advance  of  25  cents  was  made,  and  prices  to  the  end  of 
the  year  were:  Pea,  $3.25;  buckwheat,  $2.75;  rice,  $2.25;  barley, 
$1.75;  all  f.  o.  b.  New  York  Harbor.  As  the  demand  continued 
large  and  supplies  were  not  abundant,  from  15  to  25  cents  per  ton 
was  added  to  these  prices  on  smaller  orders  toward  the  close  of  the 

The  hituminoiLS  market. — ^The  bituminous  market  in  New  York 
territory  was  not  marked  by  any  of  the  sharp  competition  or  cutting 
which  were  features  of  some  previous  years.  Both  the  Clearfiela 
and  West  Virginia  shippers  secured  a  fair  share  of  the  trade,  and 
prices  were  not  reduced  in  any  undue  degree,  at  least  in  the  ten 
prosperous  months  of  the  year.  The  Cumberland  shippers  have 
their  own  special  market,  which  is  not  much  disturbed  by  competi- 
tion in  ordinary  times. 

January  opened  with  a  good  supply  of  coal  at  the  seaboard  and 
also  a  large  demand  for  steam  coal.  The  only  difficulty  in  the  trade 
was  the  snort  car  supply,  about  which  many  complaints  were  heard. 
Transportation  from  the  mines  was  slow  also,  cars  taking  ten  days 
or  more  to  come  through.  This  was  generally  due  to  msufficient 
motive  power,  as  the  railroads  were  generally  free  from  snow  and 
other  winter  obstructions,  though  they  were  congested  with  a  very 
heavy  traffic  in  general  freight.  In  February  conditions  were  made 
still  worse  by  heavy  storms  and  delays  on  the  railroads  resulting 
from  them.  When  these  conditions  were  removed,  delays  from  car 
shortage  still  continued,  as  has  been  already  referred  to. 

Most  of  the  yearly  contracts  for  bituminous  coal  are  made  in 
March.  There  was  some  delay  last  year,  as  the  railroads  did  not 
announce  the  freight  rates  for  the  season  until  later  than  usual. 
When  this  was  done,  the  rates  were  found  to  be  from  5  to  10  cents 
higher  than  those  for  the  previous  year.  This  had  Uttle  effect  on 
the  contract  business,  but  it  was  found  that  an  unusual  number  of 
large  consumers  beUeved  it  more  to  their  advantage  to  take  the 
chances  of  the  open  market. 

Business  in  steam  coal  continued  good  until  late  in  the  year,  and 
the  distribution  of  coal  in  New  York  territory  was  large.  A  decrease 
in  demand  made  itself  felt  toward  the  end  of  November,  though  tiie 
financial  conditions  were  slower  in  disturbing  the  coal  trade  than 
might  have  been  expected.  December  was  a  dull  month,  not  so 
much  in  New  York  City  trade  as  in  the  outside  territory  and  espe- 
cially along  Long  Island  Sound,  where  the  many  manufacturing 
towns  were  seriouslj^  affected.  The  year  closed  with  a  quiet  market 
and  some  apprehensions  for  the  future. 

The  bunker  trade — that  is,  the  supply  of  coal  for  steamships — 
was  generally  good  through  the  year,  ana  absorbed  a  large  quantity 
of  coal.  The  export  traue  was  fair,  though  comparatively  little  of 
this  is  done  in  New  York,  foreign  shipments  goin^  chiefly  from  Bal- 
timore, Md.,  and  Newport  News  and  Lamberts  Pomt,  Va. 

Bituminous  coal  prices. — In  January  the  price  of  good  grades  of 
Clearfield  and  West  Virginia  bituminous  coal  was  about  §2.86  per 
ton  f.  o.  b.  New  York  Harbor  ports,  while  inferior  ^ades  could  be 
had  for  10  or  15  cents  less.     During  the  month  pnces  softened  a 
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little,  and  by  February  1  the  average  quotation  was  $2.70  to  $2.76; 
by  the  mid(Ue  of  the  month  $2.60  to  $2.70  was  the  range.  In  March 
tne  embargo  placed  on  coal  traffic  by  several  of  the  railroads  stiffened 
prices,  ana  S2.80  to  $2.86  was  named  for  New  York  Harbor  ports. 
This  cotitinued  for  a  month  or  so,  but  when  the  spring  contracting 
was  well  over  prices  settled,  and  through  May  $2.50  to  $2.60  was  the 
general  quotation.  Through  June  and  July  there  were  small  fluc- 
tuations, but  generally  a  nigher  range,  $2.60  and  $2.76  being  the 
outside  figures.  In  August  there  was  a  rush  on  the  part  of  buyers 
from  New  England  porte  where  the  harbors  are  icebound  in  the  win- 
ter, which  ran  up  prices  to  $2.76  to  $2.80,  as  high  as  $3. being  paid 
in  some  cases.  In  September  car  shortage  and  slow  transportation 
were  felt;  supplies  were  short  and  prices  advanced  to  $3,  then  to 
$3.26;  in  one  case  $3.66  was  paid  for  a  large  lot  of  Georges  Creek 
coal.     These  high  figures  continued  through  October. 

The  coal  market  in  bituminous,  as  in  anthracite  business,  was 
rather  slow  to  feel  the  commotion  in  the  stock  market.  Prices 
began  to  decline  when  the  demand  for  coastwise  shipments  to  the 
ice-making  ports  ceased.  By  the  latter  part  of  November  they  had 
settled  down  to  $2.66  to  $2.76  again.  Then  manufacturers  began  to 
realize  the  fall  in  business;  the  demand  for  steam  coal  decreased 
sharply  and  there  was  a  surplus  instead  of  a  shortage  in  supplies. 
The  price  fell  to  $2.60,  New  York  Harbor,  and  would  have  gone 
lower  had  it  not  been  for  the  action  of  some  large  producers  in  cur- 
tailing production  and  holding  back  shipments. 

The  prices  given  above  are  the  average  for  good  grades  of  Clear- 
field coal,  which  are  taken  as  a  basis.  Some  special  coals  will  sell 
for  16  to  26  cents  higher,  while  oflF  grades  may  be  had  for  10  or  16 
cents  lower. 

The  coastwise  trade, — ^The  coastwise  trade  from  New  York  has  two 
chief  divisions,  along  Long  Island  Sound  and  to  the  far  eastern 

Eorts,  chiefl]^  in  Maine.     The  Sound  trade  is  an  all-the-year-round 
usiness,  while  that  to  the  far  east  is  necessarily  done  in  summer,  as 
theports  are  mostly  closed  by  ice  in  the  winter. 

Tne  supply  of  vessels  in  the  spring  was  fair  and  rates  were  not 
high.  It  was  not  long  before  the  smaller  vessels  in  the  Sound  trade 
began  to  make  serious  complaints  about  delays  in  unloading.  This 
was  partly  due  to  the  restricted  dock  capacity  and  partly  to  the 
delays  of  the  railroads  in  carrying  away  coal  from  the  docks.  Quite 
early  in  the  season  vessel  owners  began  to  insist  on  the  *  loading 
and  discharging  clause,''  providing  penalties  for  delays  in  port. 
This  was  generally  the  rule  through  the  season.  Vessel  rates  contin- 
ued to  advance.  In  September  and  October,  when  there  was  a  rush 
to  get  coal  to  the  shoal  water  or  ice-making  ports  before  they  were 
closed  by  winter,  charters  were  made  at  almost  any  figure  the  boat 
owner  might  ask.  This  did  not  last  long,  however,  and  before  the 
end  of  the  year  chartering  was  almost  stopped  and  rates  were  accord- 
infiiv  low. 

Tne  contest  between  the  sailing  vessels  and  the  barges  in  the  coal- 
carrying  trade  became  more  acute  during  the  year.  The  loss  of 
severuDarges,  which  broke  loose  from  their  tows,  and  the  danger  to 
other  vesselB  from  the  long  tows  in  use,  have  been  the  causes  for  a 
gODj^ral  investigation  of  the  system.    It  is  not  impossible  that  there 
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will  be  some  le^lation  to  limit  the  length  of  tows,  to  provide  some 
safeguards,  and  otherwise  to  regulate  the  barge  system.  There  is 
little  question  that  in  many  cases  safety  has  been  disregarded  in 
order  to  reduce  expenses  ana  that  some  restrictions  are  needed. 

BOSTON,  MASS. 

Mr.  Daniel  D.  Morss,  secretary  of  the  Boston  Chamber  of  Com- 
merce, has  furnished  the  following  statistics  relating  to  the  receipts 
and  shipments  of  coal  and  coke  at  Boston  during  1907.  The  total 
movement  in  1907  was  the  largest  in  the  history  of  the  city.  The 
receipts  amoimted  to  5,884,924  long  tons,  against  5,177,595  long 
tons  m  1906. 

The  year  of  largest  previous  receipts  of  coal  at  the  port  of  Boston 
was  1903,  which  followed  the  great  strike  in  the  anthracite  region 
of  Pennsylvania.  The  receipts  in  1903  amounted  to  5,663,940  long 
tons,  which  was  an  increase  of  nearly  1,400,000  tons  over  the  pre- 
ceding year,  when  the  tonnage  was  curtailed  by  the  anthracite  strike. 
The  receipts  of  anthracite  at  Boston  in  1903  were  2,042,512  long 
tons,  which  exceeded  the  receipts  of  anthracite  in  1907  by  98,157 
tons.  A  part  of  the  shortage  in  1903  was  also  made  up  by  receipts 
of  forei^  coal,  which  amounted  to  nearly  1,450,000  tons,  whereas 
the  receipts  of  foreign  coal  in  1907  were  only  545,652  tons.  The 
receipts  of  domestic  bituminous  coal,  however,  exceeded  in  1907 
the  record  for  1903  by  1,022,155  long  tons. 

The  following  table  shows  the  receipts  of  both  anthracite  and 
bituminous  coal^  by  months,  in  1907,  ana  the  totals  for  1907  are  com- 
pared with  those  of  the  three  preceding  years: 

MonOdy  receipts  of  coal  at  Bostonj  MasB.yfor  1907  ^  with  comparisons  ^  in  long  tons. 


Month. 

Receipts. 

Quantity  forwarded  to 
New  England  points. 

Net  reoeipu  (for  local 
consumption). 

Anthracite. 

Bituminous. 

Anthracite. 

Bituminous. 

Anthracite. 

Bituminous. 

January 

172,843 
100,148 
203,686 
186,621 
183,666 
171,810 
200,736 
163,834 
133,727 
170,626 
160,119 
178,674 

262,986 
197,641 
330,187 
317,461 
366,401 
337,217 
312,163 
442,734 
304,029 
284,628 
356,694 
341,616 

32,036 
31,866 
33,626 
22,966 
17,606 
13,417 
27,041 
22,872 
18,640 
26,906 
23,086 
12,464 

62,628 
61,128 
66,798 
68,872 
86,302 
46,329 
69,086 
66,369 
80,720 
77,702 
82,488 
117,996 

140,808 
68  282 
160,069 
162,635 
176,970 
158,393 
182,696 
140,962 
115,087 
144,621 
146,033 
166,210 

200,357 

Fflbniaryx  - . . . , . 

146,418 
264,889 

Maxch. .'. 

ADril 

2481689 

iSSy..::::::::::::::: 

209,189 

Jtine 

m\m 

July 

253,068 

AtWYIVt 

376,375 
223,300 

Septomtor 

October 

206,926 

November 

273,106 

December 

228,680 

Total,  1907.... 

1906 

1906.... 
1904.... 

2,063,288 
1,669,679 
1,977,308 
2,002,779 

3,831,636 
3,617,916 
3,406,761 
3,066;873 

281,633 
197,690 
264,665 
260,106 

864,347 
1,370,477 
1,098,879 
1,094,666 

1,771,666 
1,461,989 
1,722,833 
1,733,674 

2,977,289 
2,147,490 
2,312,882 
1,971,206 

The  following  table  shows  the  receipts  of  domestic  and  foreign  coal 
at  the  port  of  Boston  for  a  series  of  five  years.  The  receipts  of  for- 
eign coal  are  almost  entirely  those  covering  Nova  Scotian  bituminous 
coal  delivered  to  the  by-product  coke  oven  plant  at  Everett,  Mass. : 
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Receipts  of  codl  at  Boston^  Mass,^  for  five  years,  in  long  tons. 


Domestic. 

Fozelgn. 

Year. 

By  water. 

ByraU. 

Total. 

Antluaoite. 

Anthracite. 

Bltinnlnons. 

Anthracite. 

Bituminous. 

1903 

1904 

2,042,512 
1,961,786 
1,941,478 
1,690,674 
2,016,262 

2,078,499 
2,397,885 
2,767,186 
2,772,693 
3,196,087 

109,033 
40,994 
35,920 
29,005 
37,036 

185,330 
117,605 
41,104 
87,261 
89,927 

22,432 

1,220,134 
560,383 
608,471 
668,072 
545,662 

6,663,940 
6,068,652 
6,384,169 
5,177,696 
6,884,924 

1905 

1906 

1907 

Coastwise  coal  freights  in  1907  were  somewhat  higher  than  in 
either  1906  or  1905.  The  minimum  rate  from  New  York  was  from 
50  to  55  cents  per  ton  in  1907,  against  50  cents  in  1906,  although  the 
maximum  rate  was  5  cents  less  in  1907  than  in  1906.  The  mimmum 
rate  from  Philadelphia  was  5  cents  more,  and  the  maximum  rate  30 
cents  more  in  1907  than  in  1906.  Equivalent  higher  rates  were 
obtained  from  Baltimore  and  Norfolk  or  Newport  News. 

The  following  tables  show  the  minimum  and  maximum  freights 
quoted  from  Boston  during  1906  and  1907: 

Coal  freights  to  Boston  during  1906, 


From— 


NewYoric 

Philadelphia 

Baltimore 

Norfolk  and  Newiwrt  News, 


Rate. 


$0.50 
.60 
.65 
.65 


Minimum. 


Date. 


Julyl^ulyl5... 
July  1-Augu8t  31 

Jiily3 

August  15 


Maximum. 


Rate. 


10.90 
1.05 
1.15 
1.10 


Date. 


December  15. 
November  24. 
November  30. 
December  10. 


Coal  freights  to  Boston  during  1907. 


From— 

Minimum. 

Maximum. 

Rate. 

Date. 

Rate. 

Date. 

NewYork 

a$0.60-W.55 
.65 
.75 
.75 

10.85 
1.35 
1.30 
1.25 

March  30. 

Phfladfllphfa 

December  10 

March  26- April  1. 
March  15-April  1. 
March  18. 

Baltimom 

I>eoember20 

Norfolk  and  Newport  News 

December  9 

«  60  to  65oeiit8  is  season  rate  on  coal-carrying  railroad  transportation.    00  cents  was  the  minimum 
rate  on  nil  tonnage  from  New  York  to  Boston. 


PHILADELPHIA,  PA. 

The  following  review  of  the  coal  trade  of  Philadelphia  has  been 
prepared  for  this  report  by  Mr.  Samuel  R.  Kirkpatrick: 

The  mining  of  anthracite  and  bituminous  coal  in  Pennsylvania  was 
abnost  entirely  free  from  trouble  between  the  miners  and  operators 
during  the  year  1907.  There  were  some  petty  annoyances,  but  noth- 
ing occurred  to  prevent  the  greatest  output  of  anthracite  in  the 
history  of  hard-coal  mining.  The  total  shipments  from  the  anthra- 
dte  mines  during  the  year  amounted  to  67,109,398  long  tons,  exclu- 
sive of  the  coal  used  at  the  mines  and  in  their  vicinity,  which  brought 
the  production  up  to  nearly  75,000,000  long  tons.  To  produce 
such  aa  immense  toimage,  over  5,000,000  tons  a  month  had  to  be 
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mined.     During  but  one  month  of  the  year  (February)  did  the  out- 

gut  fall  below  5,000,000  tons,  when  it  dropped  to  4.563,720  tons.  In 
October  6,015,851  tons  were  shipped,  this  being  tne  greatest  move- 
ment of  anthracite  in  any  one  month  since  its  introduction  as  a  fuel. 
From  the  beginning  of  the  year  the  demand  for  hard  coal  assumed 
large  proportions.  The  fear  of  labor  troubles  at  the  mines  caused 
many  a  nouseholder  to  lay  in  his  winter  supply.  Although  the 
amount  of  anthracite  sold  previous  to  January  1,  1907,  was  large, 
the  cold  weather  soon  depleted  small  stocks  and  there  was  an  urgent 
demand  for  all  of  the  domestic  sizes.  Years  must  elapse  before 
the  strike  of  1902  is  forgotten,  and  consequently  the  operator  and 
dealer  look  forward  to  doing  a  big  business  during  the  months  when 
the  annual  reduction  from  the  list  or  circular  prices  is  made.  The 
year  1907  was  a  record  breaker  in  every  respect.  Owing  to  the 
great  demand  not  only  for  domestic  use,  but  also  for  manufacturing 
purposes,  the  consumption  of  coal  was  greater  than  ever  before. 
None  of  the  important  producing  companies  was  able  to  accumulate 
any  extra  stock  until  about  the  last  month  of  the  year.  At  that  time 
business  throughout  the  country  suffered  a  reaction,  and  in  many 
instances  industrial  plants  were  retrenching.  The  demand  for 
anthracite  was  maintained,  however,  until  after  the  close  of  the 
year.  Owing  to  the  increased  shipping  facilities,  the  railroads  were 
able  to  handle  a  much  larger  tonnage  than  in  any  previous  year. 
Until  recently  it  has  been  almost  impossible  to  mine  5,000,000  tons 
during  two  consecutive  months,  while  in  1907  there  were  eleven 
montlis  in  which  that  figure  was  exceeded. 

While  at  the  beginning  of  the  year  there  were  large  amounts  of 
coal  in  the  bins  of  the  consumers,  this  supply  was  greatly  lessened 
before  April  1,  and  with  the  aimual  spring  reduction  of  50  cents  a 
ton,  the  demand  was  greater  than  could  be  met.  Many  of  the  orders 
that  were  placed  in  April  were  not  filled  until  the  following  months, 
and  then  at  an  advance  of  10  cents  a  ton,  each  month,  after  April. 
The  increase  in  the  consumption  of  anthracite  coal  was  not  conmied 
to  Pliiladelpliia.  The  shipments  to  the  yards  of  the  various  produc- 
ing companies  in  the  West  were  much  heavier  than  ever  before,  and 
for  the  first  time  for  several  years  a  good  supply  of  anthracite  was 
obtainable.  Shipments  of  this  fuel  from  the  port  of  Philadelphia, 
for  coastwise  and  harbor  trade,  were  never  so  large  as  in  1907.  Coal 
companies  having  barges  for  the  carrying  of  anthracite  were  com- 
pelled to  charter  extra  vessels.  Some  of  the  manufacturing  plants 
of  Philadelphia  which  for  a  time  employed  bituminous  coal,  resumed 
the  use  of  anthracite. 

In  accordance  with  the  custom  of  past  years,  on  April  1  the  anthra- 
cite coal  companies  made  a  reduction  or  50  cents  a  ton.  advancing 
the  price  10  cents  each  month  until  the  50  cents  should  oe  restored. 
It  had  been  intimated  that  there  would  be  no  change  in  the  circular 
prices,  but  such  pressure  was  brought  to  bear  that  the  customary 
reduction  was  made.  Consumers  who  were  caught  napping  in  1906 
were  among  the  first  to  make  appUcation  for  coal  in  April.  There 
were  so  many  orders,  and  for  such  large  amounts,  that  the  com- 
panies were  compelled  to  prorate  them.  This  caused  some  dis- 
satisfaction among  the  dealers,  but  regardless  of  the  many  objec- 
tions offered,  the  coal  companies  continued  to  ship  as  they  saw  fit 
until  the  latter  part  of  July,  as  by  that  time  not  only  was  the  trade 
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supplied  but  the  consumers  as  well  had  been  protected.  At  no 
time  during  the  year  did  the  producing  compajues  advance  prices 
beyond  the  10  cents  each  month  after  April.  Toward  the  latter 
part  of  1907,  however,  a  number  of  retajl  dealers  advanced  the 
price  of  prepared  sizes  from  25  to  75  cents  a  ton. 

The  following  table  shows  the  range  of  retail  prices  of  anthracite 
and  bituminous  coal  during  1907,  by  months: 

Retail  prices  of  atUhracUe  and  bUuminoiis  coal  at  Philadelphia  during  1907 ^  by  months. 


Month. 

Prepared 

Pea. 

Buckwheat. 

Rice. 

Bituminous. 

Janiukiy 

Febniaiy 

16.75 
6.75 
6.75 
6.25 
6.35 
6.45 
6.55 
6.75 
7.00 
7.00 
7.00 
7.00 

$4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.75 
4.75 
4.75 
4.75^.00 

$3.00-13.25 
3.00-3.25 
3.00-3.25 
3.00-3.25 
3.00-  3.25 
3.00-3.25 
3.0O-  3.25 
3.0O-3.25 
3.00-  3.25 
3.0O-3.25 
3.00-  3.25 
3.50 

$2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
3.00 

$3.75-U0O 
3.75-  4.00 

If  An^ 

3. 75-  4. 00 

April 

3.75-  4.00 

ay!.....:;.::.:.::.::..:: 

3. 75-  4. 00 

JtSDB TT.,^, 

3.75-4.00 

July 

3.75-  4.00 

AOgtUt rr-^-^ 

3.75-4.00 

Boptflinber       ,.,,,.-.-.,--, 

3.75-  4.00 

October 

3.75-  4.00 

NoYomber. ,..:... 

3. 50-  3. 75 

Peoomber 

3. 50-  3. 76 

The  production  of  anthracite  coal  during  1907  was  uninterrupted, 
each  company  mixiing  its  full  quota.  The  following  table  shows  the 
shipments  during  each  month  of  1907  as  compared  with  1906: 

ArUhracfUe  tonnage  for  the  year  1906-7 y  by  morUhSy  in  long  tons. 


Month. 


Janiury. 
February 
Maich... 
April 

June 

July 


1906. 

1907. 

6,458,084 
4,712,099 
6,797,167 
0  488,203 
0  3,264,230 
6,676,018 
4,981,448 

6,249,946 
4,563,720 
5,235,814 
5,916,583 
6,994,272 
6,924,260 
6,602,435 

Month. 


August 

September. 

October 

November. 
December.. 

Total 


190G. 


1907. 


400,511 
527,886 
384,768 
182,153 


55,698,595 


5,716,252 
5,442,334 
6,015,851 
5,660,205 
5,343,477 


67,109,393 


a  Suspension. 


In  the  latter  part  of  September  the  retail  operators  advanced  the 
price  of  e^,  stove,  and  chestnut  sizes  25  cents  a  ton,  claiming  insuf- 
ficient prSfit  at  lower  prices,  but  as  many  consumers  had  contracted 
for  these  sizes  at  the  usual  price — $6.75  a  ton  in  the  cellar — the  advance 
was  not  general,  and  in  many  cases  secret  cutting  was  indulged  in. 

The  domestic  use  of  pea  coal  is  becoming  more  general.  Tne  burn- 
ing of  this  size  being  oetter  understood,  about  95  per  cent  of  the 
production  is  now  used  by  housekeepers.  A  few  years  ago  pea  coal 
was  used  by  manufacturing  companies  almost  exclusively.  It  now 
commands  a  better  price,  and  before  long  will  no  doubt  be  classed 
with  the  other  prepared  sizes. 

There  was  a  great  demand  in  1907  for  bituminous  coal.  The  coast- 
wise and  harbor  shipments  of  soft  coal  exceeded  by  1,487,992  tons 
those  oif  1906,  the  total  shipments  last  year  amounting  to  5,124,579 
tons.  All  the  coal-carrying  companies  showed  a  large  increase  in 
their  shipments  of  soft  coal.    The  piers  for  handling  it  have  been 
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enlarged  and  modernized,  and  many  additional  cargoes  have  been 
fitted  out.    The  Government  has  taken  a  large  supply,  and  great 

Quantities  of  bituminous  coal  were  sent  from  r hiladelphia  to  New 
Jngland  and  other  parts  of  the  United  States.  Owing  to  the  excep- 
tional demand,  the  price  of  bituminous  coal  was  at  times  higher  than 
it  had  been  for  years.  The  manufacutrers  had  difficulty  in  securing 
their  full  quota,  as  the  railroads  were  unable  to  supply  the  necessary 
coal  cars.  In  some  instances  the  operators  brought  suit  against  the 
railroads,  charging  them  with  discrimination  m  furnishing  cars. 
These  suits  are  still  pending. 

The  prices  of  the  smaller  sizes  of  anthracite  coal  at  the  mines  during 
each  month  of  1907,  as  compared  with  the  same  time  in  1906,  are 
shown  in  the  following  table: 

Prices  per  long  ion  for  STnalkr  sizes  of  anthracite  at  mineSy  1906-7  j  by  months. 


Month. 


January... 
February. 

March 

April  a.... 

May 

June 

July 

August 

September, 
October... 
November. 
December. 


1906. 


Pea. 


$1.60-11.75 
1.60-  1.75 
1.50-2.35 
(Strike.) 
1.50-  1.76 
1.36-  1.76 
1.2^  1.76 
1.2^  1.75 
1.2^  1.76 
1.36-  1.76 
1.60-  1.76 
1.75-2.00 


I 


Buckwheat. 


$0.90-«1.25 
.90-  1.25 
1.00-1.60 
(Strike.) 
.90-  1.25 
.90-  1.25 
.90-  1.25 
.75-  1.25 
.75-  1.25 
.90-  1.25 
.90-  1.25 
.90-  1.25 


Rice. 


$0.45-10.75 
.45-  .75 
.45-1.25 

(Strike.) 
.60-  .66 
.40-  .66 
.45-  .66 
.40-  .65 
.40-  .66 
.40-  .65 
.50-  .75 
.60-    .75 


1907. 


Pea. 


$1.65-$1.85 
1.75-  1.85 
1.75-  1.85 
1.76 
1.65-  1.76 
1.65-  1.75 

1.65-  1.75 

1.66-  1.75 
1.75-2.00 
2.00-2.25 
2.00-2.25 
2.00-2.25 


Buckwheat. 


$1.10^.25 
1.10-1.26 
1.10-  1.25 
1.10-  1.25 
1.10-  1.26 
1.10-  1.26 
1.10-  1.26 
1.10-  1.26 
1.26-  1.60 
1.26-  1.60 
1.26-  1.60 
L25-  1.60 


a  During  April,  1906,  the  mines  were  shut  down,  and  very  little  coal  was  used.    Individual  operators 
received  as  much  as  $3  a  ton  for  pea,  $2  for  buckwheat,  and  $1.60  for  rice. 


There  was  an  increase  in  the  exports  of  both  anthracite  and  bitu- 
minous coal  from  the  port  of  Philadelphia  in  1907  as  compared  with 
1906.  The  shipments  of  hard  coal  to  points  outside  of  the  United 
States  amounted  to  48,541  tons,  as  compared  with  39,098  tons  in 
1906  and  40,414  tons  in  1905.  The  largest  quantity  of  hard  coal 
exported  from  Philadelphia  in  1907  (25,708  tons)  was  sent  to  Cuba. 
Canada  received  13,966  tons,  while  934  tons  were  sent  to  Mexico. 
Newfoundland  took  6,494  tons;  Haiti,  381  tons;  Bermuda,  998  tons, 
and  the  British  West  Indies,  60  tons.  The  anthracite  exported  was 
valued  at  $200,286. 

The  export  shipments  of  bituminous  coal  in  1907  showed  an  increase 
of  176,026  tons  over  those  of  1906,  the  total  shipments  amoimting  to 
879,177  tons.  As  has  been  the  case  for  several  years,  Cuba  took  the 
largest  amoimt,  411,410  tons  of  soft  coal  bein^  sent  there.  Mexico 
received  213,117  tons,  as  against  190,437  tons  m  1906.  Canada  and 
Newfoundland  took  36,349  tons;  Guatemala,  11,125  tons*  Panama, 
37,848  tons;  the  French  West  Indies,  49,918  tons,  and  the  Danish 
West  Indies,  25,763  tons.  Italy  received  22,708  tons,  and  22,746  tons 
were  sent  to  the  British  West  Indies.  The  Philippine  Islands  received 
17,957  tons,  and  2,798  tons  were  shipped  to  Austria-Hungary.  Santo 
Domingo,  Brazil,  Chile,  and  Peru  received  over  5,000  tons  each.  The 
total  value  of  bituminous  coal  exported  from  Philadelphia  in  1907 
was  $2,433,061,  as  against  $1,647,119  in  1906. 
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There  was  no  change  in  freight  rates  for  local  delivery  during  the 
year.  The  charges  per  ton,  wmch  vary  according  to  the  region  rrom 
which  the  shipment  is  made  and  according  to  size  of  coal,  were  as 
follows: 

Freight  raU$  per  long  ton  on  anthracite  from  coal  regions  to  PhUaddphia^  Pa, 


Region. 


Prepared 
siEes. 


Pea. 


Book- 
wheat. 


S<diii]^kin 
Lohigti..., 
Wyomixig. 


$1.70 
1.76 
1.80 


$1.40 
1.45 
1.50 


$1.25 
1.30 
1.35 


Through  the  courtesy  of  the  officers  of  the  Pennsylvania  Railroad 
Company,  the  Philadelphia  and  Reading  Railwav  Company,  the 
Lehigh  Coal  and  Navigation  Company,  and  the  Baltimore  and  Ohio 
Railroad  Company,  data  have  been  furnished  from  which  the  follow- 
ing table  has  been  compiled.  It  shows  the  distribution  of  coal  at 
Philadelphia  for  the  export  trade,  the  coastwise  and  harbor  trade, 
and  the  rhiladelphia  local  trade. 

Dittribulion  of  coal  at  Philadelphia,  Pa.,  in  1906  and  1907,  in  long  tone. 


Destination. 

1906. 

1907. 

Anth.  acite. 

Bituminous. 

Anthracite. 

Bituminous. 

Export...., 

39,096 
1,683,066 
3,099,953 

603,151 
3,636,587 
2,327,019 

48,541 
2,173,901 
4,742,062 

879,177 

CoMtwlae  and  harbor 

5,124,579 

Local     

2,206,712 

Total 

5,622,137 

6,566,767 

6,964,504 

8,212,468 

The  price  circular  of  the  Philadelphia  and  Reading  Coal  and  Iron 
Company,  which  is  the  same  as  that  of  other  compames,  is  as  follows: 

Cireular  prieeefor  anthracite  coal  in  Philadelphia,  Pa.,  in  1905,  1906,  and  1907. 


1905. 

1906. 

1907. 

Blae. 

April. 

Septem- 

April. 

Septem- 

January. 

April. 

Septem- 

Lump 

$3.00 
3.00 
3.00 
3.25 
3.25 
3.25 
1.50 
1.00 

$3.00 
3.00 
3.50 
3.75 
3.75 
3.75 
1.50 
1.00 

$3.00 
3.00 
3.50 
3.76 
3.76 
3.75 
3.00 
2.00 

$3.00 
3.00 
3.50 
3.75 
3.75 
3.75 
1.75 
1.25 

$3.50 
3.00 
3.50 
3.75 
3.75 
3.75 
1.75 
1.25 

$3.25 
3.00 
3.00 
3.25 
3.25 
3.25 
1.75 
1.25 

$3.60 

Rtnlmhoat 

3.00 

Bioknn. ........... 

3.60 

Effi 

3.75 

^^ 

3.75 

Ghottiint 

3.75 

Pte 

2.00 

Fm^whiMt 

1.50 
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BALTIMORE,  MD. 

The  following  review  of  the  coal  trade  of  Baltimore,  Md.,  for  1907, 
has  been  prepared  for  this  report  by  Mr.  Maurice  J.  Lunn,  editor  of 
Coal  and  Coke: 

In  general  with  other  sections,  the  coal  trade  of  Baltimore  in  1907 
was  quite  satisfactory  as  a  whole,  the  tonnage  being  larger  than  the 
previous  year,  the  transportation  problem  being  comparatively  easy, 
and  fair  prices  maintainmg  well  up  to  the  close  of  the  year. 

In  the  anthracite  trade  there  was  nothing  worthy  of  special  com- 
ment, the  trade  taking  its  usual  course  from  month  to  montn,  although 
the  extension  of  unusually  cold  weather  into  the  late  spring  made  tms 
branch  of  the  coal  business  somewhat  more  active  than  customary 
for  that  season.  The  anthracite  production  last  year  was  exception- 
ally large,  and  Baltimore  naturally  took  its  pro  rata  share  of  this 
increased  tonnage. 

The  bituminous  coal  trade  of  Baltimore  was  quite  satisfactory  for 
the  year,  although  it  encountered  a  setback  during  the  last  two 
months  of  the  year,  due  to  the  general  depression  in  business  which 
began  in  the  fall  throughout  the  country.  The  depression  of  the  last 
month  or  two  of  the  year,  however,  was  not  sufficient  to  materiidly 
aflFect  the  total  of  the  year's  coal  business.  The  receipts  were  lai^er, 
and  the  coastwise  shipments  and  domestic  exports  or  coal  from  this 
port  show  gains  over  the  figures  of  the  previous  year,  as  will  be  seen 
rrom  the  tables  herein  given. 

Coastwise  coal  shipments  from  Baltimore,  Md.,  1903-1907,  in  long  tons. 


Year. 

Anthracite. 

Bituminous. 

Total. 

1903 

1,731,886 

1904 

238,728 
252,668 
238,162 
266,062 

2,064,060 
2,832,321 
3, 176, 710 
3,804,066 

2,302,788 

1905 

3,084,889 

1906 

3,414,872 

1907 

4,070,128 

The  domestic  exports  of  bituminous  coal  from  the  port  of  Baltimore 
continue  to  show  considerable  increase  each  year  over  the  preceding 

geriod,  there  being  a  growing  market  for  coal  from  Baltimore  both  in 
uba  and  in  Mexico.     The  following  table  gives  these  exports  by 
months  for  1907  and  the  totals  for  the  previous  four  years: 

Domestic  exports  of  bituminous  coal  and  coke  from  Battim/rre,  Md.,  1907,  in  long  tons. 


Month. 


Coal. 

Coke. 

44,652 

4,867 

41,372 

6,265 

35,348 

9,430 

45,810 

6,318 

50,392 

5,505 

31,516 

11,225 

50,350 

4,642 

Month. 


January.. 
February 
March... 

April 

May 

June 

July 


August 

September. 

October 

Novemlwr. 
December.. 

Total 


77,822 


The  total  exports  of  coal  from  Baltimore  in  1906  were  458,203  tons;  in  1905, 341,107  tons;  in  1004, 150,912 
tons,  and  in  1903  they  were  116,204  tons,  showing  an  Increase  of  100,000  tons  in  1906  and  in  1907,  at  com- 
pared with  the  preoeaing  yeara. 
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The  following  table  gives  the  receipts  and  shipments  of  anthracite 
and  bituminous  coal  at  Baltimore,  Md.,  in  1906  and  1907: 

Receipts  and  shipments  of  coal  at  Baltimore,  Md.,  during  the  years  1906  and  1907,  in  long 

tons. 


1906. 

1907. 

Receipts. 

Tidewater  shipmenta. 

Receipts. 

Tidewater  shipments. 

Coastwise. 

Exports. 

Coastwise. 

Exports. 

Bitiixnlnonff 

4,208,800 
707,426 

3, 176, 710 
238,162 

458,203 

5,154,626 
803,031 

3,804,066 
266,062 

559,880 

AT^tt>ni4?f1« 

Total 

4,916,225 

3,414,872 

458,203 

5,967,667 

4,070,128 

559,880 

Cote 

0228,186 

a  Short  tons. 

It  will  be  seen  from  the  above  that  the  receipts  of  coal  at  Baltimore 
in  1907  increased  1,041,332  long  tons,  as  compared  with  the  previous 
year,  while  the  coastwise  shipments  increased  655,256  tons,  and  the 
exports  increased  101,677  tons,  as  compared  with  the  year  1906. 

In  compiling  the  coal  tonnage  of  the  port  of  Baltimore,  the  receipts 
of  coal  at  the  plants  of  the  Maiylana  Steel  Company  at  Sparrows 
Point,  Md.,  about  9  miles  from  the  city,  and  of  the  Central  Foundry 
Company,  located  at  Dundalk,  about  6  miles  out  of  the  city.  These 
figures,  which  are  not  included  in  the  table  above,  are  as  follows: 

Mr.  R.  K.  Wood,  general  agent  of  the  Marvland  Steel  Company, 
states  that  the  consumption  of  bituminous  coal  for  all  purposes  dur- 
ing 1907  amounted  to  517,139  long  tons,  as  against  615,333  long  tons 
in  1906,  and  that  the  works  consumed  182,928  long  tons  of  coke  during 
the  year,  purchased  from  outside  sources,  in  addition  to  the  coke 
manufactured  in  its  own  ovens  at  the  plant,  which  compares  with 
117,154  long  tons  of  coke  from  the  same  source  in  the  previous  year. 

Mr.  D.  Keller,  manager  of  the  Central  Foundry  Company,  states 
that  2,766  long  tons  of  coal  and  3,773  short  tons  of  coke  were  con- 
sumed at  this  plant  during  the  past  year,  as  compared  with  2,560 
long  tons  of  coal  and  4,183  short  tons  of  coke  in  1906. 

PITTSBURG,  PA. 

In  the  following  tables  is  presented  a  statement  showing  the  quan- 
tity of  coal  received  at  and  in  the  vicinity  of  Pittsburg,  by  both  rail 
and  water,  and  the  shipments  of  coal  through  and  from  the  Pittsburg 
district  to  the  west  during  the  last  five  years.  This  statement  has 
been  compiled  from  reports  made  to  the  Geological  Survey  by  oflBcials 
of  the  railroads  entermg  Pittsburg  and  by  the  United  States  army 
oJ£cer  in  charge  of  the  slack-water  navigation  on  the  Monongahela 
River  and  at  Davis  Island  dam  on  the  Ohio  River  below  Pittsburg. 
The  railroad  •  officials  furnishing  the  information  in  the  report  to 
whom  special  acknowledgment  is  due  are  Messrs.  J.  G.  Searles,  general 
coal  freight  agent  of  the  rennsylvania  Railroad  at  Philadelphia;  W.  L. 
Chromiish,  cod  and  coke  agent  of  the  Baltimore  and  Ohio  Railroad  at 
Pittsburg;  C.  F.  Perkins,  general  ore  and  coal  aeent  of  the  Pennsyl- 
vania lines  west  of  Pittsburg,  at  Pittsburg;  W.  A.  Terry,  general 
freight  agent  of  the  Pittsburg  and  Lake  Ene  Railroad  at  fittsbiu^; 
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J.  B.  Saflord,  superintendent  of  the  Pittsburg,  Chaxtiers  and  Youghiog- 
heny  Railroad  at  Pittsburg^  and  H.  J.  Bootn,  general  freight  agent  of 
the  Wheeling  and  Lake  Ene  Railroad  (Wabash)  at  Pittsburg.  The 
statistics  of  the  movement  of  coal  through  the  Monongahela  River 
locks  and  at  the  Davis  Island  dam  have  been  furnished  by  Maj.  H.  C. 
Newcomer,  Corps  of  Engineers,  U.  S.  Army. 

These  tables  show  that  while  the  river  shipments  to  and  through 
Pittsbiu-g  in  1907  exceeded  those  of  1906  by  1,091,028  short  tons,  ship- 
ments by  rail  decreased  by  1,934,669  short  tons,  and  the  total  move- 
ments to  Pittsburg  and  to  western  points  in  1907  were  843,641  short 
tons  less  than  in  1906.  To  offset  this  decrease,  however,  there  was  a 
considerable  increase  in  shipments  of  coal  from  mines  in  the  Pittsburg 
district  to  eastern  points.  In  1906  the  quantity  of  coal  shipped  east 
from  the  Pittsburg  district  was  approximately  10,000,000  short  tons, 
while  in  1907  this  business  amounted  to  12,202,530  tons,  an  increase 
over  the  preceding  year  of  about  2,200^000  short  tons,  and  the  total 
movement  of  coal  for  the  Pittsburg  district  in  1907  was  accordingly 
about  1,350,000  tons  over  that  of  1906. 

As  shown  in  the  following  tables  the  decrease  in  1907  was  principally 
in  the  rail  shipments  from  the  Pittsburg  district  to  western  points. 
The  rail  shipments  to  Pittsburg  and  vicimty  decreased  from  5,107,413 
short  tons  in  1906  to  4,774,977  short  tons  in  1907,  while  the  rail  ship- 
ments to  points  west  of  Pittsburg  decreased  from  22,419,496  short 
tons  to  20,817,263  tons.  The  water  shipments,  on  the  other  hand, 
showed  increases  both  in  coal  sent  to  Pittsburg  and  in  that  sent  to 
western  and  southwestern  points.  The  river  shipments  to  Pittsburg 
and  vicinity  increased  from  6,840,816  short  tons  in  1906  to  7,611,680 
tons  in  1907,  while  the  shipments  through  Davis  Island  dam  increased 
from  2,883,065  short  tons  to  3,204,129  short  tons.  The  total  ship- 
ments by  rail  and  water  to  Pittsburg  and  through  Pittsburg  to  western 
points  in  1907  were  36,408,049  short  tons,  against  37,251,690  tons  in 
1906.  The  total  river  shipments  increased  from  9,724,781  tons  in 
1906  to  10,815,809  tons  in  1907,  while  the  total  rail  shipments  de- 
creased from  27,526,909  tons  to  25,592,240  tons. 

The  rail  and  water  shipments  to  Pittsburg  and  vicinity  and  through 
Pittsburg  to  western  points  during  the  last  five  years  have  been  as 
follows: 

Movement  of  coal  to  and  through  Pittsburg  y  190S-1907y  in  short  tonSy  showing  totals  by  rail 

and  water. 


•  1903. 

1904. 

1905. 

1906. 

1907. 

By  raU: 

To  Pittsburg  dUtrict 

6,160,275 
15,905,442 

6,063,535 
16,017,327 

5,463,012 
18,370,368 

5,107,413 
22,419,496 

4,774,977 
20,817,263 

To  west  of  Pittsbui^ 

Total  by  rail 

21,125,717 

21,100,862 

23,833,380 

27,526,909 

25,602,240 

By  Monongahela  River  locks:  a 

To  Pittsbure  district 

6,303.305 
3,069.299 

4,173,992 
2,811.584 

5,558,541 
3,926.319 

6,840,816 
2,883,965 

7,611,680 
3,204  190 

To  west  of  Pittsburg 

Total  by  water 

9,372,664 

6,985,576 

9,484,860  i    9,724,781 

10,815,800 

Total  shipments 

30,496,381 

28,086,438 

33,318,240  1  37.2Si.M0 

36,408,OI» 

a  The  coal  traffic  on  the  Monongahela  Is  obtained  by  adding  to  that  which  paasea  Lock  Na.  3  the  coal 
mined  and  shipped  in  pools  Nos.  1  and  2.  In  1907  there  wen  consumed  in  podf  Nos.  1  and 2  A,837,aot 
tons  river  coal,  and  in  the  harbor  below  No.  1,  including  the  lower  Alle^tny  River,  1,774^  ton*  d 
Honongabtla  River  coal,  a  total  ol  7,611,680  torn  locally  oontumtd. 
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MowmtnX  of  coal  to  and  through  Pittsbvrgf  190S-1907,  in  short  torUy  showing  totals  to 
Pittsburg  district  and  west  of  Pittsburg, 


1003. 


1904. 


1005. 


1006. 


1007. 


To  Pfttsbiizg  distiict: 

By  Mil 

By  water 

Total  to  Pittatmrg  distiict 

To  wMt  of  Pittabuzg: 

By  rail 

By  water 

Total  to  wert  of  Pittabnrg 

Total  ■hipmentfl 


6,160,276 
6,303,365 


5,083,535 
4,173,092 


5,463,012 
5,558,541 


5,107,413 
6,840,816 


11,463,640 


0,267,527 


11,021,553 


11,048,220 


15,065,442 
3,060,209 


16,017,327 
2,811,584 


18,370,368 
3,026,310 


22,410,496 
2,883,065 


10,034,741 
30,406,381 


18,828,011 
28,066,438 


22,206,687 
33,318,240 


25,303,461 
37,251,600 


4,774,977 
7,611,680 


12,386,657 


20,817,263 
'  3,204,129 


24,021,392 
36,406,049 


CLEVELAND,  OHIO. 

The  total  receipts  of  coal  and  coke  in  Cleveland,  as  reported  by  Mr. 
Munson  A.  Havens,  secretary  of  the  chamber  of  commerce,  amounted 
in  1907  to  6,998,124  short  tons,  an  increase  over  1906  of  171,037  short 
tons.  This  increase  would  have  been  much  larger  except  for  the 
effects  of  the  financial  disturbance  which  were  felt  more  immediatelv 
in  the  cities  of  the  middle  west  than  in  New  York,  Boston,  Philadel- 

Jhia,  or  Baltimore.  There  was  a  slight  falling  off  in  the  receipts  of 
itimiinous  coal,  and  gains  in  the  receipts  of  anthracite  and  of  coke 
were  recorded.  The  snipments  of  coal  and  coke  from  Cleveland  in 
1907  amoxmted  to  3^41,666  short  tons,  compared  with  3,099,822 
short  tons  in  1906.  The  difference  between  the  receipts  of  6,998,124 
short  tons  and  the  shipments  of  3,441,666  short  tons  represents  the 
local  consumption  of  3,556,458  short  tons,  a  decrease,  compared  with 
1906,  of  about  170,000  tons. 

The  following  tables  show  the  quantities  of  bituminous  and  anthra- 
cite coal  and  of  coke  received  ana  shipped  and  the  local  consumption 
at  Cleveland  during  the  last  five  years : 

Coal  and  coke  receipts  and  shipments  at  Cleveland^  Ohio^  1903-1907^  in  short  tons, 

RECEIPTS. 


Kind. 

1003. 

1004. 

1005. 

1006. 

1007. 

5,577,064 
254,103 
763,430 

5,347,476 
100,007 
604,101 

4,846,162 
205,423 
583,053 

6,021,058 
145,822 
650,307 

5,005,107 

Anthntdt* 

153,077 
840,850 

€<*». ,.     ...                       

Total 

6,505,587 

6,141,484 

5,724,638 

6,827,087 

6,008,124 

SHIPMENTS. 


Anthndte  by  rafl. . 
Bituminous  by  rail. 
Bituminous  1^  lake 
Coke  by  rail 

Total 


6,500 

62,062 

2,752,540 

18,170 


2,830,301 


27 

61,047 

3,052,810 

21,655 


74 

50,575 

2,567,016 

45,527 


3,135,548  i    2,664,002 


10,138 

45,687 

2,026,270 

117,718 


3,000,822 


7,553 

112,500 

3,264,875 

56, 73d 


3,441,666 
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Total  coal  receipts  and  shipments j  with  local  consumption^  at  CleveUxndj  Ohio,  190S-1907, 

in  short  tens. 


Year. 

Receipts. 

Ship- 
ments. 

l/ocal  con- 
sumption. 

1903  

6,505,587 
6,141,484 
5,724,638 
6,827,067 
6.096,124 

2,830,301 
3,135,548 
2,664,002 
3,000,822 
3,441,666 

3,756,106 

1904 

3,005,036 

1005 

3,060,546 

1906 

3,727,265 

1907 

3,556,466 

CHICAGO,  ILL. 

Because  of  the  fact  that  one  of  the  transportation  companies 
declined  to  furnish  the  Chicago  bureau  of  coal  statistics  the  figures  of 
the  coal  shipments  over  its  line  in  1907  that  bureau  was  imable  to 
compile  its  usual  statement  on  the  coal  trade  of  Chicago  for  last  year, 
and  the  statistics  are  therefore  not  available  for  this  report. 

CINCINNATI. 

Mr.  Chas.  B.  Murray,  superintendent  of  the  chamber  of  commerce 
of  Cincinnati,  has  furnished  the  following  extract  from  his  annu^ 
report  in  advance  of  its  publication. 

The  aggregate  receipts  of  coal  at  Cincinnati  in  1907  fell  consider- 
ably short  of  the  exceptional  Quantity  reported  for  the  preceding  vear. 
The  decrease  was  in  arrivals  oy  railroad,  which  were  of  less  volume 
than  for  either  of  the  two  years  next  preceding.  The  total  by  river 
was  about  14  per  cent  in  excess  of  the  preceding  year,  and  al)out  12 

Eer  cent  in  excess  of  the  annual  average  of  receipts  by  river  during 
ve  years  prior  to  1907.  The  railroad  receipts,  while  about  27  per 
cent  below  the  preceding  year,  were  12  per  cent  greater  than  the 
annual  average  for  the  period  or  five  years. 

The  receipts  of  coal  in  1907  by  river  were  64,647,000  bushels,  com- 
pared with  56,739,000  for  1906,  and  an  annual  average  of  57,791,000 
for  five  years  prior  to  1907.  Of  these  receipts  for  the  last  year  about 
47  per  cent  represented  product  from  the  Pittsburg  distnct,  52  per 
cent  from  the  Kanawha  district,  and  1  per  cent  from  other  localities. 

Receipts  of  coal  by  railroad  in  1907  were  85,333,000  bushels,  com- 
pared with  117,218^000  for  1906,  and  an  annual  average  of  76,192,000 
for  five  years.  It  is  estimated  that  about  55  per  cent  of  the  arrivals 
by  railroad  represented  product  from  the  Kanawha  district,  and  46 
per  cent  from  other  sources,  mainly  in  Ohio. 

The  total  receipts  of  coal  at  Cincinnati  in  1907  were  149,980,000 
bushels,  compared  with  173,957,000  for  1906,  and  an  annual  average 
of  133,983,000  for  five  years.  Of  the  total  from  all  sources  the  past 
year  about  20  per  cent  came  from  the  Pittsburg  district,  53  per  cent 
from  the  Kanawha  district,  and  27  per  cent  from  other  sections, 
mainly  in  Ohio. 

Shipments  of  coal  from  Cincinnati  in  1907  represented  a  total  of 
71,414,000  bushels,  of  which  5,006,000  bushels  were  by  river  and 
66,408,000  by  railroad,  the  latter  including  an  unknown  quantity 
appearing  in  the  reported  arrivals,  but  destined  to  points  beyond 
without  reference  to  local  interests.  The  total  shipments  in  1907 
were  99,045,000  bushels,  and  the  annual  average  for  five  years 
56,751,000  bushels. 
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Prices  of  coal  afloat  in  1907  from  the  Pittsburg  and  Kanawha  dis- 
tricts ranged  at  8  to  9  cents  per  bushel,  at  Cincinnati,  with  an  average 
of  8.20  cents  for  the  year.  For  run-of-mine  coal,  the  prevailing  price 
was  7 J  cents  per  bushel  until  November,  then  advanced  to  7i  cents: 
for  nut  and  slack,  6  to  6i  cents  per  bushel.  The  price  of  lump  coal 
for  both  Pittsburg  (Youghiogheny)  and  Kanawha,  delivered  to  con- 
sumers, was  S3.25  per  ton  for  about  five  months  of  the  year,  $3.50  for 
four  months,  and  $3.75  for  three  months,  makinjg  an  average  of  $3.47 
per  ton,  compared  with  $3.38  for  1906.  On  the  bushel  basis  the  aver- 
age for  1907  was  12.46  cents,  compared  with  12.20  cents  for  1906, 
and  an  annual  average  of  11.84  cents  for  five  years  prior  to  1907,  for 
deliveries  to  consumers.  For  nut  and  slack  the  range  was  mainly 
$2.10  to  $2.25  per  ton  for  deliveries  to  consumers.^ 

Anthracite  coal  is  but  moderately  consumed  in  this  market,  the 
total  receipts  in  1907  being  654,000  bushels,  compared  with  792,000 
bushels  for  1906,  and  an  annual  average  of  578,000  bushels  for  five 
years  prior  to  1907.  The  price  for  lots  delivered  to  consumers  was 
$7.25  to  $7.50  per  ton,  the  lower  rate  for  about  four  months  of  the 
period. 

The  local  consiunption  of  coal,  as  near  as  can  be  estimated  upon 
statements  of  dealers,  has  been  prettjr  evenly  divided  between  inaus- 
trial  and  household  requirements,  with  a  tendency  of  enlargement 
of  the  industrial  proportion  in  late  years,  so  that  probably  55  per  cent 
is  not  too  high  to  estimate  such  consumption  at  this  time. 

For  the  year  1907  the  local  gas  works  consumed  coal  to  the  extent 
of  255,563  tons  of  2,000  pounds,  or  7,100,000  bushels.  There  were 
sent  out  from  the  works  during  the  year  2,461,004,000  cubic  feet  of 
manufactured  gas,  and  the  product  of  electric  current  represented 
40,950,000  kilowatts.  Compared  with  the  preceding  year  there  was 
an  increase  of  about  14f  per  cent  in  coal  consumed,  about  the  same 
quantity  of  manufactured  gas  sent  out,  and  15  per  cent  increase  in 
product  of  electric  current.  There  was  additionally  sent  out 
164,568,000  feet  of  natural  gas. 

Tiie  yearly  ran^e  and  average  prices  of  Pittsburg  coal,  afloat  and 
delivered,  per  bushel,  based  on  weekly  records,  compared  for  a  series  of 
years,  are  shown  in  the  following  table: 

Prices  of  Pittsburg  coal  at  Cincinnati,  1902-1 907 ^  in  cents  per  biLshel. 


1 

Afloat. 

Dcllvorod. 

Year. 

Lowest. 

'  Highest. 
10 

Average. 

Lowest. 

Highest. 

Average. 

1903 

04 

7.92 

10 

^^ 

11.75 

M08 

9 

10 

9.25 

12 

14 

13.18 

1904 

1            8 

9 

8.50 

10 

13 

11.60 

1906 

8 

8 

8.00 

11 

12 

12.05 

1906 

7i 

»i 

7.80 

11 

12 

12.20 

1907 

1       ' 

9 

8.20 

11 

l4 

1         12.45 
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Summary  of  coal  movements  at  Cincinnatiy  Okio^  in  1906  and  1907 ,  in  bushels. 


DetoU*, 

IOQQl 

im. 

UvtaXlm. 

190& 

1B07, 

TritiLl  thmiIvmI 

^l.llSpDOO 
1,970,000 

23,051,000 
64.094,  OQO 
ST^tiSG.OOO 
52,392,000 

l^,«S0.O0O 

30,7aa,ooo 

426,000 

33.405.000 
4<J,57a,000  i 
«)p06B,000 
38, 106,  (WO 

Anthnuidte, ,., . . , 

792,000 

66J3&.000 
1L7,21S,000 

5,833,000 
9^,312.000 
90,045,000 

664,000 

Fittsbuiig.  **.,„.***. . 

Total:. 

By  rivei  _ . . , , 

Ohio  Rivet 

64,647.000 

By  river^. 

Byr»ll,,. 

By  river  ......... 

85,333,000 

By  mil 

5,OOa,O0Q 

Total  Kjinawha 

By  rail , 

66,4(K{«000 

Otbfirlclndstjy  pail,„ 

Total  flhlppod 

71,414,000 

Coal  from  Virginia  and  from  the  Kanawha  and  other  West  yirrinia 
regions  sells  at  the  same,  or  about  the  same,  prices  as  are  obtained  for 
the  product  in  the  Pittsburg  district.  Sales  afloat  are  on  the  bushel 
basis — 72  pounds.  Sales  delivered  are  on  the  basis  of  the  short  ton 
of  2,000  pounds  and  represent  screen  or  lump  coal.  The  receipts 
of  coke  for  1907  were  4,577,000  bushels,  and  the  quantity  locally 
manufactured  amounted  to  9,233,000  bushels,  making  a  total  of 
13,810,000,  as  compared  with  13,502,000  bushels  in  1906.  For  citv 
manufacture  the  average  price  for  the  year  was  llj  cents  per  bushel. 
Gas-house  coke  was  9^  cents  a  bushel,  and  Connellsville  coke  sold  at 
$6.60  per  ton. 

MILWAUKEE,  WIS. 

The  following  review  of  the  coal  trade  of  Milwaukee  has  been 
furnished  by  Mr.  W.  J.  Langson,  secretary  of  the  Chamber  of 
Commerce: 

The  coal  record  of  1907  still  further  enhances  the  position  of  Mil- 
waukee as  the  leading  receiving,  distributing,  and  consuming  port  on 
the  upper  lakes  for  the  coals  of  Pennsylvania,  Ohio,  and  Michigan. 
The  receipts  through  all  channels  reached  the  unprecedented  total  of 
4,349,507  short  tons,  an  increase  over  total  supply  of  1906  of  better 
than  half  a  million  tons.  The  receipts  of  the  past  year  consisted  of 
4,039,512  tons  by  lake  and  309,995  tons  by  rail  and  car  ferries.  The 
total  shipments  of  the  year  were  1,310,862  tons,  showing  an  increase 
of  122,420  tons,  against  an  increase  of  534,232  tons  in  the  receipts. 
As  the  stocks  of  coal  were  quite  low  before  the  resumption  of  lake 
navigation,  the  above  figures  would  indicate  a  larger  increase  in  local 
consumption  than  in  shipments.  The  lake  receipts  consisted  of 
858,402  tons  of  hard,  and  3,181,110  tons  of  soft  coal.  There  is  no 
record  of  the  kind  of  coal  received  by  rail  and  car  ferry,  but  with  rare 
exceptions  the  rail  receipts  consist  of  soft  coal  and  the  car  ferry 
receipts  of  the  same  variety. 

Competition  in  the  coal  business  having  been  practicallv  eUminated, 
prices  have  continued  at  relatively  high  figures,  especially  for  domes- 
tic purposes. 

Tlie  manufacture  of  coke  at  Milwaukee  has  largely  increased  the 
consumption  of  soft  coal,  and  the  improvement  of  other  Wisconsin 
harbors  has  opened  new  channels  for  the  distribution  to  interior 
points. 

The  following  tables  give  receipts  and  shipments  of  coal  at  Mil- 
waukee by  rail  and  lake  for  the  last  five  years: 
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ReedpU  of  coal  at  Milwaukee,  Wis.,  190S-1907,  in  short  tons. 


Boiuoe. 


By  lake  from— 

BaflUo 

Erie 


Oiwego 

Cleveuuid... 
Ashtabula... 

Lorain 

Sandusky... 

Toledo 

Falrport 

Qgdensbuig. 
Huron,  Ohio. 
Other  ports. 


Total,  lake. 
By  railroad 


1903. 


1904. 


I 


914,901 
153,325  i 
7,003  i 
436,834  : 
230,726 
104,549  j 
213,124 
477,950 
65,981  j 


Beoelpts. 


23,046  ; 
21,912 


809,471 
91,310 
22,000 
341,658 
187,772 
194,361 
254,014 
689,641 
22,800 
3,972 
38,012 
41,323 


2,649,351  I  2,696,334 
374,626  I   248,105 


3,023,977   2,944,439 


1905. 


1906. 


800,814 
60,641 
4.369 
247,878 
245,455 
150.788 
359,427 
770,962 
23,051 


748,044 

66,964 

8,002 

560,475 

263,527 

157,515 

362,408 

851.521 

25,627 


1907. 


813,904 
140,313 
28,428 
740,785 
318,046 
204,873 
457,582 
1,064,66<) 
50,041 


87.008 
75,739 


2,835,132 
a322,332 


3,157,464 


160,274  ; 
149,115  i 


134,508 
88,366 


3,354,072 
a  461, 203 


4.039,512 
b309,995 


3,815,275 


4,349,.')07 


a  Including  319,935  tons  by  car-ferry  linos.  b  Including  132,516  tons  by  car  ferry. 

Shipments  of  coal  from  Milwaukee,  If  is.,  190S-1907,  in  sJiort  tons. 


Shipped  by— 


1903. 


ChicagOt  Milwaukee  and  St.  Paul  Rwy •  350.505 

Chicago  and  Northwestern  Rwy 250.941 

Wisconsin  Central  R.  R 33.339 

Lake 6,645 


Total 650,430 


1904. 


560,330 

361,824 

55,368 

6,040 


1905. 


668.509 

512. 5») 

87,105 

9,460 


992,562  I  1,277,610 


I 
1906.   I   1907. 

i 


I 


631.205  I 
459,333 
93.766 
4,138  ! 


698.040 
509,271 
103,551 


1,188,442 


1,310,862 


Total  receipts  of  coal  by  lake  at  Milwaukee,  Wis.,  1903-1907,  by  hinds,  in  short  tons. 


Kind. 

1903. 

1904. 

1905.       '■ 

Anthracite 

946,500 
1.702,765 

876,  KJ9 
1,820,  Hi5 

802,083 

Bltiii"l'*ous 

2,033,049  ] 

Total 

2,649.351 

2,696.334 

2,835.132  i 

1907. 


75«).646  ! 


858.402 
3.181,110 


3,354,072         4,  aw,  .512 


Reeeiptg  of  coal  at  Milwaukee,  Wis.,  by  lake  and  rail  in  18(15,  1S70,  iSSt),  1S90,  and 
annually  from  1900  to  1907,  in  short  tons. 


1865 36,369 

1870 122,865 

1880 368,568 

1890 999,657 

1900 1,808,593 

1901 1,953,489 


1902 1,641,095 

1903 3, 023,  977 

1904 2,944,439 

1905 3, 1 57,  464 

1906 3,  815,  275 

1907 4,349,507 


ST.  LOUIS.  MO. 

The  following  summary  of  the  coal  trade  of  St.  Louis  for  1907  has 
been  prepared  for  this  report  by  Mr.  William  Flcwellyn  Saunders, 
secretary  and  general  manager  of  the  Business  Men's  League  of  that 
citv: 

Notwithstanding  the  business  depression  throughout  the  United 
States  during  the  last  half  of  the  year  of  1907  St.  Ijouls  showed  a 
healthy  increase  in  the  fuel  trade.    The  increase  in  soft  coal,  which 


88 


MINERAL  RESOURCES. 


is  used  most  for  manufacturing  purposes,  shows  an  even  greater 
increase  for  1907  over  1906  than  does  the  year  1906  show  over  1905. 
Anthracite  coal  shows  a  phenomenal  increase  for  the  year  1907  over 
1906 — about  52.4  per  cent.  This  is  due  in  a  large  measure  to  a  read- 
justment of  freight  transportation  rates  which  make  shipment  from 
the  anthracite  districts  or  the  East  to  the  West  by  St.  Louis  cheaper 
than  by  other  western  distributing  centers,  but  even  the  increase  in 
the  local  use  of  anthracite  is  about  33  J  per  cent  over  1906  for  1907. 
St.  Louis  is  growing  very  steadily  and  especially  in  manufacturing, 
so  that  the  depression  which  aflFected  the  nation  was  more  than  offset 
in  St.  Louis  by  the  natural  growth  of  the  first  half  of  the  year. 

Coal  prices  at  St.  Louis,  Mo.,  during  1906  and  1907,  per  short  ton. 


Kind. 


1906. 


Highest.    Lowest.    Closing. 


1907. 


Highest.    lowest.    Cloahig. 


Standard  Illinois  lump  coal. . 
High-grade  Illinois  lump  coal 

Anthracite,  large 

Anthracite,  small 

Connellsville  colce 

New  River  colce 

Kentuclcy  colce 

Qas  colce 


12.85 
3.05 
6.85 
7.10 
6.65 
6.45 
4.10 
5.00 


11.45 
1.85 
6.35 
6.60 
5.45 
5.30 
3.60 
3.70 


11.70 
2.50 
6.85 
7.10 
6.65 
6.45 
4.10 
4.90 


12.07 
3.12 
6.85 
7.10 
6.75 


11.47 
2.12 
6.35 
6.60 
5.25 


11.65 
2.62 
6.85 
7.10 
6.75 


4.15 
5.25 


3.75 
3.85 


4.15 
5.25 


Coal  and  coke  receipts  at  St.  IjOuxs,  Mo.,  1901-1907. 


Year. 

Soft  coal. 

Hard  coal. 

Coke. 

Year. 

Soft  coal. 

Hard  coal. 

Coke. 

1901 

1902 

1903 

1904 

Bushels. 

118,860,775 

130,145.350 

159,221.625 

170,970,875 

Tons. 
200,797 
60,944 
165,920 
155,097 

BusheU. 
11,746,502 

8,180,000 
11,414,720  ; 

8,558,100  ! 
1 

1905 

1906 

1907 

Bushels. 
171,727,675 
190,540,325 
211,936,900 

Tons.         Bushels. 
158,843  !      12,350,378 
174,226        18,244,444 
265,571        20,660,000 

1 

PRODUCTION  OF  COAL  BY  STATES  AND  TERRITORIES. 

Including  Idaho,  Nebraska,  and  Nevada,  in  which  a  few  thousand 
tons  of  coal  were  produced,  there  were  31  States  and  Territories 
which  contributed  to  the  total  production  in  1907  against  30  coal- 
producing  States  and  Territories  in  1906.  North  Carolina,  whose 
production  had  shown  a  gradual  decrease  since  1902,  reported  no 
production  in  either  1906  or  1907.  Of  the  31  States  and  Territories 
which  produced  coal  in  1907,  12  are  east  of  the  Mississippi  River 
and  19  are  west  of  it.  In  1907  the  12  States  east  of  the  Mississippi 
River  produced  425,739,953  short  tons,  or  88.6  per  cent  of  the  total 
output,  against  365,559,933  short  tons,  or  88.5  per  cent  in  1906,  while 
the  19  States  west  of  the  Mississippi  River  proauced  54,623,471  short 
tons,  or  11.4  per  cent  in  1907  against  48,597.345  short  tons,  or  11.5 
per  cent  in  1906.  Of  the  12  States  east  or  the  Mississippi,  6  are 
situated  north  of  the  dividing  line  formed  by  the  Ohio  ana  rotomac 
rivers,  and  6  lie  south  of  that  natural  boundary.  The  6  States  north 
of  the  2  rivers  produced  in  1907  340,761,253  short  tons,  or  70.9  per 
cent  of  the  total  production,  while  the  southern  States  contributed 
84,978,700  short  tons,  or  17.7  per  cent  of  the  total  production.  While 
the  northern  States  excel  the  southern  States  to  such  an  extent  in 
the  total  production,  the  ratio  of  increase  since  1880  has  been  decidedly 
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in  favor  of  the  latter.  In  1880  the  northern  States  produced 
63,044,558  short  tons  and  the  southern  States,  3,793,308  tons,  the 
former  bdng  about  17  times  the  latter.  In  1890  the  northern  States 
produced  122,296,267  short  tons,  which  was  about  7  times  the 
17,378,754  short  tons  produced  in  the  southern  States.  In  1900  the 
southern  States  produced  42,607,053  short  tons  and  the  northern 
States  193,324,621,  less  than  5  times  that  of  the  southern  States.  In 
1906  the  production  of  the  southern  States  was  more  than  oue-fourth 
that  of  the  northern,  and  in  1*907  it  was  almost  exactly  one-fourth. 
The  States  west  of  the  Mississippi  River  have  increased  their  total 
production  from  4,624,324  short  tons  in  1880  to  54,623,471  in  1907. 
In  the  following  table  is  the  production  of  the  various  States 

Sx>uped  according  to  geographical  divisions  made  by  the  Mississippi, 
hio,  and  Potomac  rivers,  for  the  years  1880,  1890,  1900,  1906,  and 
1907,  in  order  that  the  development  of  the  different  sections  may  be 
observed. 

The  production  of  coal  in  the  several  States  and  Territories  in  1907 
and  preceding  years  is  discussed  more  in  detail  in  the  following  pages: 

Coal  production  in  States  north  of  Ohio  and  Potomac  rivers  in  18S0,  1890,  1900,  1906, 

and  1907,  in  short  tons. 


state. 


1880. 


1890. 


Quantity.       Value.        Quantity.        Value. 


1900. 


Quantity.       Value. 


miDoii 

TTMHnnm. 

Maryland 

monlgan 

Ohio 

Paiiis]rtvania: 

Anthracite. 

Bltnminoas 

Total 


6,116,377 
1,454,327 
2,228,917 
100,800 
6,006,595 

28,711,379 
18.425,163 


$8,779,832 

2,150,258 

2,585,537 

224,500 

7,719,667 

42,282,948 
18,567,129 


15,292,420 

3,305,737 

3,357,813 

74,977 

11,494,506 

46.468.641 
42,302,173 


$14,171,230 

3,250,233 

2,899,572 

149,195 

10,783,171 

66,383,772 
35,376,916 


767,981 
484,066 
024,688 
849,475 
''~'^>,150 

367,915 
842,326 


927,185 
687,137 
927,381 
250,683 
292,246 

757,851 
438,545 


63,044,558 


82,309,871 


122,296,267 


133,023,089 


193,324,621 


221,290,028 


Btote. 


1906. 


Quantity. 


Value. 


1907. 


Quantity. 


Value. 


ICaniand 

yy^KtoMi 

Ohio 

Paiiis]rtTanla: 

Anthradta. 

Bltmnburai 

Total 


41, 480, 104 
12,092,560 
5,435,453 
1,346,338 
27,731,640 

n,  282, 411 
129,293.206 


$44,763,062 
13,116,261 
6,474.793 
2,427,404 
30,346,580 

131,917.694 
130,290,651 


51,317,146 
13,985,713 
5,532.628 
2,035,858 
32,142,419 

85,604.312 
150,143,177 


$54,687,382 

15,114,300 

6.623,607 

3,660,833 

35,324,746 

163,584,056 
155.664,026 


288,661,712 


359,336,445 


340,761,253 


434,659,040 


Coal  produetum  in  States  south  of  Ohio  and  Potomac  rivers  in  1880,  1890,  1900,  1906, 

and  1907,  in  short  tons. 


State. 


1880. 


Quantity.       Value. 


1890. 


Quantity. 


Value. 


1900. 
Quantity.       Value. 


Gaoigla 

Kcntoeky 

North  Carolina 

TouMMee 

Viigliiia 

W«tVlx8lnfa. 

Total.... 


323,972 

154,644 

946,288 

350 

495,131 

43,079 

1,829,844 


$476,911 

231,605 

1,134,960 

400 

629,724 

99,802 

2,013,671 


4.090, 
228. 

2,701 
10, 

2,169, 
784, 

7,394, 


$4,202,469 

238,315 

2,472,119 

17,864 

2,395,746 

589,925 

6,206,128 


8,394,275 
315,557 
5,328,964 
17,734 
3,509,562 
2,393,754 
22,647,207 


$9,793,785 
370,022 
4,881,577 
23,447 
4.003,062 
2,123,222 
18,416,871 


3,793,308 


4,587,073 


17,378,754 


16,124,566 


42,607,063 


39,612,006 
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Coal  ^production  in  States  south  of  Ohio  and  Potomac  rivers  in  1880, 1890, 1900, 1906, 
and  1907,  in  short  tons — Contmued. 


sute. 


1900. 


Quantity. 


Value. 


1907. 


Quantity. 


Value. 


Alabama 

Georgia 

Kentucky 

North  Carolina. 

Tennessee 

Virginia 

West  Virginia.. 


13.107,963 

332,107 

9,653,647 


117,514,786 

424,004 

9,809,938 


14,260,464 

362,401 

10,753,124 


6,259;275 

4,254,879 

43,290,350 


7,667,415 

4,183,991 

41,051,939 


6,810,243 
4,  no,  896 
48,091,583 


Total. 


76,898,221 


80,652,073 


84,978,700 


$18,405,408 

409,686 

11,405,038 


8,490,334 
4,807,533 
47,846,630 


91,454,689 


Coal  production  in  States  and  Territories  west  of  Mississippi  River  in  1880, 1890, 1900, 
1906,  and  1907,  in  short  tons. 


State  or  Territory. 


Arkansas 

California 

Colorado 

Idaho 

Indian  Territory. 

Iowa 

Kansas 

Missouri 

Montana 

Nebraska , 

New  Mexico 

North  Dakota... 

Oregon 

Texas , 

Utah 

Washington 

Wyoming 


Total 4,624,324      8,829,722 


1880. 


Quantity. 


14,778 
236,960 
462,747 


1,461,116 

771,442 

884,304 

224 

200 


43,205 


14,748 
145,015 
589,595 


Value. 


$33,535 

663,013 

1,041,350 


2,507.453 

1,517,444 

1,464.425 

800 

750 


97,810 


33,645 

389.046 

1,080,451 


1890. 


Quantity.      Value. 


110|711 
3,094,003 


869,229 

4,021,739 

2,259,922 

2,735,221 

517,477 

1.500 

375,777 

30,000 

61.514 

184,440 

318.159 

1,263,689 

1,870,366 


18,113,635 


$514,595 

283,019 

4,344,196 


1,579,188 

4,996,739 

2,947,517 

3,382,858 

1,252,492 

4,500 

504,390 

42,000 

177,875 

465,900 

552,390 

3,426,590 

3,183,669 


1900. 


Quantity.       Value. 


1,447,946 
172,908 
5,244,364 
10 
1,922,296 
5,202,939 
4,467,870 
3,540,103 
1,661,775 


1,299,299 

129,883 

58,864 

968,373 

1,147,027 

2,474,093 

4,014,602 


27,656,918  I  33,752,353 


$1,653,618 
640,031 
5,858,036 
60 
2,788,124 
7,155,341 
5,454,691 
4,280,328 
2,713,707 


1,776,170 
158,348 
220,001 
1,581,914 
1,447,750 
4,700,068 
6,457,963 


46,786,130 


State  or  Territory. 


Arkansun 

Callfomiu 

Colorado 

Idaho 

Iowa 

Kansas 

Missouri 

Montana 

Nebraska 

Now  Mexico 

North  Dakota 

Oklahoma  (Indian  Territory). 

Orogon 

Texas 

UUh 

Washington 

Wyoming 


Total 48,  riW.  345 


1906. 


Quantity. 

1,864,268 

a  30. 831 

10,111,218 

6  6,165 

7.266,224 

6,024.775 

3,758.008 

1,829.921 


1,964,713 
305,689 
2,860,200 
79.731 
1,312,873 
1,772,651 
3.276,184 
6,i:».994 


Value. 


$3,000,339 
78.684 
12,735.616 
24.238 
11,619.455 
8,979.553 
6,118,733 
3,240,357 


2,638,986 
451,382 
5,482.366 
212,338 
2,178.901 
2,408.381 
5,906,434 
8,013,528 


73,091,291 


1907. 


Quantity. 


2,670,438 
a  24. 080 
10,790,236 
f7,588 
7,574,322 
7,322,449 
3,997,936 
2,016,857 

2,628.959 
347.760 
3,642.658 
70.981 
1,648.060 
1,947,607 
3.680,532 
6.252,990 


54,623,471 


Valoe. 


$4,473,003 
01,813 

15,079,449 
31,119 

12,256.012 

11,150,096 
6,540,70$ 

31,832,128 
560,199 
7,433,914 
166,304 
2,778,811 
2,950,70$ 
7,679,801 
0,732,666 


88,685.160 


t  Iiichidofl  AIuNka.      A  Includes  Nevada.  •    <*  Includes  Nebraska  and  Nevada.    '  Included  in  Ida£o. 


OOAL.  91 


ALABAMA. 


Total  production  in  1907,  14,250,454  short  tons;  spot  value, 
$18,405,468. 

The  coal  production  of  Alabama  in  1907  showed  an  increase  of 
1,142,491  tons,  or  8.72  per  cent  in  quantity^  and  an  increase  of 
$890,682,  or  6.(>9  per  cent,  in  value.  All  of  this  increase  in  production 
in  1907  was  maae  during  the  first  nine  months  of  the  year,  the  gain 
prior  to  the  Ist  of  October  havinfi;  exceeded  the  total  increase  for  the 
year.  During  the  last  quarter  a  Targe  number  of  iron  furnaces  went 
out  of  blast,  coke  ovens  were  cooled^  and  the  consumption  of  coal 
decreased  approximately  one-half.  In  the  latter  part  of  1906  and 
the  first  few  months  of  1907  some  of  the  highest  pnces  ever  obtained 
for  Alabama  coal  were  reached,  $2  per  ton  f.  o.  b.  cars  at  the  mines 
having  been  quoted  during  that  time.  The  year  1907  opened  with 
an  unprecedented  demand  for  coal,  with  which  the  prociuction  was 
imable  to  keep  up,  partljr  because  of  scarcity  of  cars  on  many  of  the 
railroads  and  partly  owing  to  a  shortage  of  labor.  By  the  1st  of 
July  the  car  supply  had  improved,  with  a  somewhat  slackened 
demand  for  coal,  and  by  the  end  of  the  third  quarter  the  car  supply 
was  sufficient  to  meet  the  requirements.  With  the  decreased  pro- 
duction in  the  last  three  months  of  the  year  there  naturally  followed 
a  surplus  of  labor.  The  decreased  output  in  the  last  three  months  of 
ihe  year  was  accompanied  also  by  a  sharp  decline  in  values,  and  the 
average  price  per  ton  fell  from  $1.34  in  1906  to  $1.29  in  1907,  notwith- 
standing the  exceptionally  high  prices  which  were  quoted  early  in  the 
year. 

The  total  number  of  men  employed  in  the  mines  of  Alabama  in  1907 
was  21,388  as  against  20,555  in  1906.  The  average  number  of  work- 
ingdays  in  1907  was  242,  against  237  in  1906. 

^The  statistics  for  1907  show  an  increased  efficiency  among  the 
mine  workers,  as  based  upon  the  average  production  per  man  for  each 
day  and  for  tne  year.  The  average  production  for  eacJi  man  employed 
in  1907  was  666  tons,  against  637.7  tons  in  1906  and  605.6  in  1905. 
The  average  production  per  man  per  day  in  1907  was  2.75  tons  as 
compared  with'2.69  tons  m  both  1906  and  1905. 

According  to  the  returns  to  the  United  States  Geological  Sui'\'ey 
there  were  197  machines  used  in  the  undercutting  of  coal  in  the  mines  of 
Alabama  during  1907  as  against  238  in  1906,  a  decrease  of  41  in  the 
number  of  machines  used.  Part  of  this  decrease  is  accounted  for 
from  the  fact  that  some  machines  were  used,  during  1906,  in  two  or 
more  mines  of  the  same  company  and  were  reported  from  all  of  those 
mines,  some  of  the  machines  thus  being  reported  twice,  and  in  some 
instances  three  times.  The  quantity  of  coal  undercut  by  the  use  of 
machines  amounted  to  1,762,948  short  tons,  or  12.37  per  cent  of  the 
total  production,  in  1907,  against  1,641,476  tons,  or  12.52  per  cent, 
in  1906.  Of  the  total  number  of  machines  used  in  1907,  152  were  of 
the  pick  or  puncher  type,  42  were  chain-breast  machines,  and  3  were 
of  the  long-wall  type. 

Labor  troubles  were  reported  at  only  one  mine  in  Alabamra  during 
1907.  In  this  case  80  men  were  idle  lor  45  days.  The  eflFect  of  tliis 
strike  upon  the  total  production  was  insignificant. 

Most  of  the  coal  mines  of  Alabama  are  operated  on  the  basis  of  a  10- 
hour  day,  84  mines,  employing  a  total  of  13,942  men,  having  reported 
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10  hours  as  the  length  of  the  working  day  in  1907.  Thirty-four 
mines,  employing  2^339  men.  worked  9  hours  a  day,  and  31  mines, 
employing  1,994  men,  worked  8  hours. 

The  accident  statistics,  as  reported  by  Mr.  J.  M.  Gray,  State  mine 
inspector,  show  that  there  were  154  men  killed  and  85  mjured  in  the 
coal  mines  of  Alabama  during  1907,  as  compared  with  96  killed  and 
89  injured  in  1906.  The  increase  in  the  number  of  fatdities  in  1907 
was  due  to  the  explosion  at  the  mine  of  the  Yolande  Coal  and  Coke 
Company,  at  Yolande,  in  December,  which  resulted  in  the  death  of  56 
men.  The  total  number  of  deaths  due  to  explosions  of  gas  and  dust 
was  62 ;  5  were  caused  by  powder  explosions  or  windy  shots;  24  were 
due  to  falls  of  roof  or  coal,  and  63  aeaths  were  due  to  miscellaneous 
causes.  The  death  rate  per  thousand  employees  was  7.20  in  1907, 
against  4.67  in  1906  and  9.44  in  1905.  The  number  of  tons  mined 
for  each  Ufe  lost  was  92,535  in  1907,  agamst  136,541  in  1906  and 
64,141  in  1905. 

Of  the  total  production  of  coal  in  Alabama  in  1907,  4,193,545  tons 
were  washed  at  the  mines,  there  being  24  mines  in  the  State  where 
washeries  have  been  established.  These  24  washeries  included  82 
jigs,  and  the  washing  operations  resulted  in  the  production  of 
3,750,418  tons  of  cleaned  coal  and  443,127  tons  of  refuse.  There  are 
some  washeries  which  are  operated  in  connection  with  coke  ovens  at 
points  distant  from  the  mines.  The  coal  washed  at  these  plants  is 
not  included  in  the  precedii^  statement. 

The  statistics  of  production  in  Alabama  in  1906  and  1907^  with 
the  distribution  of  the  product  for  consumption,  are  shown  m  the 
following  tables: 

Coal  production  of  Alabama  in  1906  and  1907 ^  by  countieSj  in  short  tons, 

10O6. 


County. 

AtmUMfl 
for  Bhl^ 

menu 

Bold  to 
kKftl 
tnde 

b¥«m- 

Uudal 
miuei 

HteuD 
uid 

Made 
Into  Qokn. 

TOUI 
quAntll?. 

ToUl 
value* 

Awr- 

AT«r^ 

age 
num- 
ber of 

AT«rt«o 

Dumbflfr 

ploywL 

Bibb 

i,mteO 

M*,020 
2,731,253 

as,7m 

3&9:23S 

4,374 

100 

3i,750 

S47 

.-ioo 

33,«47 

37,87* 

376 

12,800 

1,50D 

SS,432 

I,a34,65fl 
133,fltt0 

«,  023, 115 
255,2^ 
226.flS7 

J,050,7a3 

3,063.^18 

27,07fl 

403,333 

1,600 

tl,ftn,9liS 

m,t5S 

9,08B,Sa9 

a41,l63 

331, 4S7 

1,490,74V 

S,fiSft,167 

44,517 

630,550 

2,065 

IL43 
L90 
1.37 
L33 
1.47 

1.17 
1.06 
L33 
1.37 

344 
331 

m 

239 

ais 

117 
315 

1,7W 
347 

Etow»h.......... 

Jnffcirion.* ... 

236, B5& 
10,360 
11,091 
32,911 
02,S57 

3,3S9,5^ 

9.a$4 

St.Clftlr..., . 

S 

Bhelbj 

51% 

Walker .,,.., 

001,698 
34q,fi39 

1,380 
5^140 

Wloilon ,..., 

5 

OthwcountlMia.. 
Smalt  mlnefl.  >  ^ . . . 

e^ioe 

33,300 

614 

Tot»l. 

9,4OB^0OG 

Ul,«81 

445,713 

a,  ran,  366 

13,lC7,fl83 

17,614,786 

L34 

287 

20^555 

loor. 

Bibb 

1,201,  m 
194,340 

5,3711,716 
307, 171 
36l«fi37 
660,439 

2,«0,0Sl 

3S,(I6S 

134,990 

4,737 
«,100 
138,800 
1,701 
1,100 
4,394 

330 
»,W2 

88,079 

fi,67d 

375,330 

14,^4 

2U467 

40t3U 

00,707 

46 

10,383 

3»1«1 

iiwtiis 

^.004 

1,047,364 

3,364,91« 

3&,333 

359, 01» 

432 

lt.B6ft,Ml 
a0Q,161 

403,271 

1,436.101 

a,  873.414 

01,103 

603,437 

094 

U30 
1.42 
L39 
1.37 
1.19 
1.73 
L43 

343 
349 

3ai 

349 
354 
334 
ITS 
330 

313 
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Jeffflfww ..* 

m93S 

^os 
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006 
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WlBBton 
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453,327 
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fi23,793 

^SHpOoa 
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i^40R,m 

L39 
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2l,»i 

•  Blount,  CuUmmn,  Dekalb,  Jackson,  and  Marion. 
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In  the  following  table  is  presented  a  statement  of  the  production  of 
coal  in  Alabama,  by  coimties,  during  the  last  five  years,  with  the 
increases  and  decreases  in  1907  as  compared  with  1906: 

Coal  production  of  Alabama,  1903-1907 ,  by  counties^  in  short  tons. 


County. 


1903. 


Bibb 1,661,167 

gSSii-.:::::::::::::::;::::  }•»«.««» 

Etowah 119,830 

Jelfenon 0,194,832 

St.Clalr 182.313 

SbelbT 240,902 

Tiucaloota 010,392 

Walker 2,306,385 

Winaton 50,841 

Other  oountlea  and  email  j 

1  7,810 


Total I  11,054,324 

Total  value 114,240,796 


1904. 


1,380,070 

0279,070 

128,989 

5,821,063 

144,223 

128,307 

003,412 

2,583,473 

40,350 

^80,474 


11,202,040 
113,480,111 


1905. 


1,335,923 

0294,550 

170,484 
5,873,208 
180,595 
157,609 
885,301 
2,845,017 
40,109 

76,693 


1906. 


1,324,656 

337,848 

133,660 

6,623,115 

256,227 

225,087 

1,050,792 

3,062,518 

27,076 

b66,984 


11,866,069  13,107,963 
$14,387,721  $17,514,786 


1907. 


Increase 
(+)  or  de- 
crease (-), 
1907. 


1,297,158 

336,308 

205,015 

7,487,278 

283,806 

284,064 

1,047,364 

3,254,919 

35,333 

19,180 


14,250,454 
$18,405,468 


27,498 

1,540 

71,355 

864, 163 

27,579 

58.997 

3,428 

192,401 

8,257 

47,795 


+  1,142,491 
+  $890,682 


•  Includes  production  of  Marion  County.        f>  Includes  Dekalb  and  Jackson  counties. 

The  Alabama  coal  fields  form  the  southwestern  end  of  the  great 
Appalachian  .coal  region,  which  extends  from  northern  Pennsylvania 
to  central  Alabama.  The  coal-bearing  formations  narrow  in  Tennes- 
see, but  widen  abruptly  in  northern  Alabama  and  cover  about  6,000 
8(][uare  miles  in  the  northern  half  of  the  State.  There  are  four  dis- 
tinct coal-producing  basins  or  districts  in  the  State — the  Coosa  and 
Cahaba  basins,  and  the  Warrior  and  Plateau  fields.  The  first  three 
areas  mentioned  derive  their  names  from  the  rivers  which  drain  them. 
The  Plateau  field  includes  Blount,  Lookout,  and  Sand  or  Raccoon 
mountains. 

The  Coosa  basin  is  a  deep  syncline  forming  the  southeast  margin  of 
the  Alabama  coal  fields  and  extending  across  Shelby  and  St.  Clair 
counties.  It  is  60  miles  long  by  6  miles  wide  and  contain^  about  350 
square  miles.  This  basin  has  not  been  thoroughly  explored,  and  the 
number  and  extent  of  its  coal  beds  are  not  well  known,  but  in  diflFerent 
parts  2  to  12  seams  are  reported  having  a  thickness  of  3  feet  or  more. 

TTie  Cahaba  basin  is  also  a  syncline  west  of  the  Coosa  basin,  to  which 
it  is  parallel  and  from  which  it  is  separated  by  a  faulted  anticlinal  val- 
ley. It  includes  parts  of  St.  Clair,  JeflFerson,  Shelby,  and  Bibb  coun- 
ties. Its  length  IS  68  miles,  its  average  width  about  6  miles,  and  its 
area  394  square  miles.  There  are  many  workable  seams,  and  the  total 
quantity  or  coal  in  the  basin  is  large. 

The  Warrior  basin  is  separated  from  the  Cahaba  basin  and  Blount 
Mountain  by  Jones  and  Murphrees  valleys.  It  includes  all  of  Walker 
County,  most  of  Jefferson,  Tuscaloosa,  and  Favette  counties,  and 
smaller  parts  of  Blount,  Cullman,  Winston,  and  Aiarion  counties.  Its 
known  area  is  estimaed  at  4,000  square  miles.  Around  its  western 
and  southern  margin,  however,  the  higher  rocks  and  coal  beds  pass 
under  rocks  of  much  later  age,  and  have  probably  a  considerable,  and 
possibly  a  great,  extent  to  the  southwest  of  their  visible  margin.  This 
oasin  has  always  been  the  scene  of  the  greatest  mining  activity  and 
production  in  tne  State.  Somewhat  over  one-third  of  the  total  pro- 
duction in  the  Birmingham  district  comes  from  the  Pratt  seam,  and 
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one-fourth  comes  from  the  Mary  Lee  seam.     From  8  to  10  other  seams 
furnish  the  remainder  of  the  production. 

The  Plateau  field  embraces  parts  of  Blount,  Etowah,  Dekalb,  Chero- 
kee, Marshall,  and  Jackson  coimties,  and  is  upward  of  3,000  square 
miles  in  extent.  The  Plateau  and  Warrior  fields  are  the  southwest 
extension  of  the  Cumberland  plateau  in  Tennessee.  The  coal  resources 
of  the  Plateau  field  are  not  well  known,  but  they  are  comparatively 
small.  There  are  believed  to  be  from  4  to  6  seams  that  are  locally 
workable. 

So  far  as  known  the  earliest  record  of  the  existence  of  coal  in  Ala- 
bama was  made  in  1834.  The  first  statement  of  production  in  the 
State  is  contained  in  the  United  States  census  report  for  1840,  in  which 
year  the  production  is  given  as  946  tons.  The  census  report  for  1850 
does  not  mention  any  coal  production  for  the  State,  and  the  next 
authentic  record  is  contained  in  the  census  statistics  of  1860,  when 
Alabama  is  credited  with  an  output  of  10,200  short  tons.  The  mines 
of  Alabama  were  probably  worked  to  a  considerable  extent  during  the 
civil  war,  but  there  are  no  records  of  the  actual  production  imtil  1870, 
for  which  year  the  United  States  census  reports  a  production  of  11,000 
tons.  Ten  years  later  the  production  had  increased  to  323,972  short 
tons,  but  the  development  of  the  present  great  industry  really  began 
in  1881  and  1882,  when  attention  was  directed  to  the  large  iron  deposits 
near  the  city  of  Birmingham,  and  thus  the  CTeat  *'boom"  of  that  city 
and  vicinity  was  inaugurated.  By  1885  the  coal  production  of  the 
State  had  increased  to  nearly  2,500,000  tons.  Then  followed  a  period 
of  relapse  and  liquidation,  which  lasted  for  two  years,  after  which 
business  settled  down  to  a  conservative  and  rational  basis  and  has 
since  developed  steadily.  In  1902  the  coal  production  of  the  State 
reached  a  total  of  over  10,000,000  tons,  and  reached  the  maximimi  of 
14,250,454  tons  in  1907. 

The  statistics  of  coal  production  in  Alabama  from  1840  are  found 
in  the  table  on  a  preceding  page,  giving  the  statistical  history  of  coal 
mining  in  the  United  States  from  the  earliest  times  to  the  close  of 
1907. 

According  to  the  estimates  prepared  by  Mr.  Marius  R.  Campbell,  of 
the  United  States  Geological  Survey,  the  original  coal  supply  of  Ala- 
bama when  mining  began  was  68,903,000,000  short  tons,  of  which 
63,513,000,000  tons  were  in  the  Warrior  and  Plateau  fields ;  2,994,000,- 
000  tons  were  in  the  Cahaba  field,  and  2,396,000,000  tons,  in  the 
Coosa  field.  From  this  total  supplv  of  approximately  69,000,000,000 
tons  there  had  been  mined  at  the  close  oi  1907,  164,734,310  tons,  rep- 
resenting an  exhaustion,  including  waste  in  mining,  of  247,000,000 
tons,  or  a  little  over  0.3  of  1  per  cent  of  the  total  estimated  supply. 

The  production  of  coal  in  Alabama  in  1907  was  something  over  8 
per  cent  of  the  total  production  up  to  the  close  of  the  year,  and  a  little 
over  0.02  of  1  per  cent  of  the  estimated  original  supply. 

ALASKA. 

Total  production  in  1907.  10,139  short  tons;  spot  value,  $53,600. 

In  1907  there  were  only  four  coal  producers  in  Alaska,  as  compared 
with  five  in  1906.  One  important  advance  was  made^  however,  this 
being  the  first  attempt  which  was  made  to  develop  the  high-grade 


COAL.  95 

coals  of  the  Controller  Bay  region.  Although  the  number  of  producers 
was  less,  the  production  increased  4,598  tons,  or  82.98  per  cent  in 
quantity,  and  $35,626,  or  practically  200  per  cent  in  value.  Consider- 
able coal  was  mined  on  Bering  Lake  for  local  use,  and  its  production 
was  of  very  material  benefit  to  the  railway  construction  which  was 
going  on  in  the  vicinity.  Worthy  of  note  is  the  reported  easteriy 
extension  of  the  Controller  Bay  coal  fields.  Coal  is  reported  to  occur 
in  the  high  ranges  back  of  Bering  Glacier  and  also  near  Yaktag.  A 
coal  mine  in  the  Seward  Peninsula  continued  to  produce  coal  for  local 
use,  and  one  small  mine  on  the  Alaska  Peninsula  was  also  being  oper- 
ated for  local  use.  In  the  Matanuska  field  much  prospecting  has  been 
done,  inc]uding  some  driving  of  timnels.  In  the  Controller  Bay  field 
prospecting  has  also  been  actively  pushed,  and  the  promise  of  a  rail- 
way which  is  soon  to  reach  the  coal  fields  will  accelerate  the  work  in 
this  region. 

The  lignite  from  the  Yukon  has  been  entirely  neglected  for  the  last 
two  years;  that  is,  since  the  introduction  of  oil-burning  engines  on  the 
river  steamers.  This  is  to  be  regretted,  because  some  of  the  lignites 
would  undoubtedly  furnish  a  valuable  source  of  fuel,  if  they  were  sys- 
tematically developed.  On  the  Canadian  side  of  the  boundary  con- 
siderable coal  is  mined  and  used  at  Dawson  and  other  points.  On 
the  Alaskan  side  there  was  no  coal  mined  in  1907,  and  as  a  consequence 
there  was  a  proportionate  devastation  of  the  rather  meager  supply  of 
timber.  The  Fairbanks  district  alone  is  estimated  to  use  35,000  cords 
of  wood  every  year.  The  lignite  coal  field,  lying  on  the  upper  waters 
of  Nanana  and  stretching  farther  eastward  toward  the  Delta,  should 
furnish  a  coal  supply,  even  if  of  low  grade,  were  it  opened  up  by  a  rail- 
way. It  seems  only  too  likely  that  the  time  will  come  when  the  Alas- 
kan placer  miner  will  feel  the  pinch  for  fuel,  and  then  the  lignite  coals 
will  nave  to  be  depended  upon.  It  is  even  already  noticeable  that  in 
many  older  camps  the  timber  is  getting  very  scarce.  Much  has  been 
used  for  mining  purposes  and  a  far  larger  amount  has  been  destroyed 
by  forest  fires. 

The  Alaskan  coal  fields,  particularly  those  carrying  a  liigh-grade 
fuel,  like  the  Controller  Bay  and  Matanuska,  are  destined  to  play  an 
important  part  in  the  advancement  of  industry  on  the  entire  Pacific 
seaboard  or  the  North  American  Continent.  Their  early  opening  up 
is  a  vital  question  to  all  residents  on  the  Pacific.  The  coal  fields  of 
Alaska  are  discussed  in  detail  in  the  following  publications  of  the  Geo- 
logical Survey: 

17th  Annual  Report,  Part  VII;  22d  Annual  Report,  Part  III;  Bul- 
letins Nos.  213,  218,  225,  250,  259,  274,  277,  284,  289,  314,  327, 
and  335. 

Considering  the  quantity  of  fuel  consumed  in  Alaska  by  the  steam- 
ers plying  between  the  ports  of  the  Pacific  States  and  the  Territory, 
the  tardy  development  of  what  are  known  to  be  excellent  coal  beds 
in  Alaska  is  somewhat  remarkable.  The  following  table  showing  the 
shipments  of  coal  to  Alaska  has  been  prepared  by  Mr.  George  C. 
Martin,  of  the  Division  of  Mineral  Resources  of  Alaska.  From  this 
it  appears  that  the  annual  consumption  of  coal  in  the  Territory  is 
between  135,000  and  160,000  short  tons,  compared  with  which  the 
local  production,  even  with  the  largely  increased  output  in  1907,  is 
insignificant. 
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Shipments  of  coal  to  Alaska,  1904-1907,  in  short  tons. 


12  months  ending 
June  30,1904. 

12  months  ending 
June  30, 1905. 

12  months  ending 
June  30, 1906. 

12  months  ending 
June  30, 1907. 

' 

Quan- 
tity. 

Value. 

Quan- 
iity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Domestic  anthracltG 

6 

47,314 

535 

a66,397 

$85 

187.352 

4,281 

260.266 

0 

75.368 

389 

46,463 

0 

$265,047 

3,676 

187,348 

533 
54,189 
3  481 
0  71,740 
3,952 
12,932 

4,638 

$7  000 

Domestic  bituminous 

Domestic  coke 

46,709 

439 

71,290 

1,802 

$193,740 

2,251 

261,987 

4,303 

270,651 
25,629 

Australian  bituminous 

288,164 
8,587 
33,789 

28,679 

Japanese  bituminous 

Foreign  bituminous,  shipped 
via  United  States ... 

3,723 

23,904 

6,216 

29,673 

1,127 

6,638 

Total 

123,963 

486,185 

120,468 

481,657 

123,347 

462,709 

151 H65 

662,580 

a  Includes  28  tons  of  Canadian  anthracite. 

The  following  table  shows  the  production  of  coal  in  Alaska  since 
mining  first  began,  in  1888.  The  figures  up  to  1898  are  only  approxi- 
mations, as  no  accurate  statistics  were  collected  up  to  that  time. 
The  production  for  the  later  years,  however,  is  presented  from  sta- 
tistical data  collected  by  actual  correspondence  with  the  producers. 
Up  to  1906  practically  all  the  coal  mined  was  of  a  limitic  nature, 
though  some  of  that  mined  on  the  lower  Yukon  and  at  Cape  Lisbume 
several  vears  aso  was  subbituminous.  The  delay  in  securing  patents 
on  Alaska  coal  lands  has  seriously  hampered  the  coal-mining  interests, 
and  until  the  legal  questions  are  settled  no  considerable  advances  can 
be  expected. 

Production  of  coal  in  Alaska,  1888-1907, 


Year. 

Short 
tons. 

Value. 

Year. 

Short 
tons. 

Value. 

18S8-1806a 

6,000 
2,000 
1,000 
1,200 
1,200 
1,300 
2,212 

$84,000 
28,000 
14,000 
16,800 
16.800 
15,600 
19,048 

1903 ...  . 

1,447 
1,604 
3,774 
5,541 
10,139 

$9  783 

1897 

1904 

7.3^ 

IgOg                        

1905 

13  2S0 

1899    

1906 

17,974 
53,600 

1900 

1907 

1901 

Total 

1902 

87,607 

296,079 

a  The  production  for  1888-1898  is  estimated  on  the  best  data  obtainable.    That  for  the  later  Tears 
subsequent  to  1896  Is  based  for  the  most  part  on  data  supplied  by  operators. 


ARKANSAS. 

Total  production  in  1907,  2,670,438  short  tons;  spot  value, 
$4,473,693. 

If  the  record  of  the  coal-mining  industry  of  Arkansas  in  1907  may 
be  taken  as  an  indication  of  the  industrial  conditions  in  the  State, 
that  year  was  the  most  prosperous  in  its  history.  During  1905  ana 
1906  the  coal-mining  industry  of  Arkansas  was  in  a  condition  far  from 
satisfactory.  In  fact,  since  1903,  when  the  production  was  2,229,172 
short  tons,  the  output  decreased  each  year  until  in  1906  it  amounted 
to  only  1,864,268  tons,  valued  at  $3,000,339.  A  part  of  this  decreas- 
ing tendency  was  attributed  by  some  of  the  coal  operators  to  di»- 
cnminatory  freight  rates  which  restricted  the  market  for  Arkansaa 
coal,  and  a  statement  to  this  effect  was  published  in  the  report  for 
1906.    Exception  to  this  statement  has  been  taken  by  the  railroad 
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companies,  and  the  increase  of  806,170  tons,  or  43.3  per  cent,  in 
quantity,  and  of  $1,473,354,  or  49.11  per  cent  in  value  in  1907  over 

1906,  would  indicate  that  if  such  discrimination  existed  in  1905  and 
1906  it  had  been  at  least  ameliorated  in  1907.  Complaint  was  made 
before  the  Interstate  Commerce  Commission  by  the  operators  in  the 
Arkansas  and  the  Oklahoma  fields  asking  for  a  reduction  in  the 
freight  rates  to  Texas  and  Louisiana.  A  hearing  was  held  at  South 
McAlester  on  November  19,  1907,  and  the  case  was  argued  before 
tK5  Commission  in  Washington  on  May  16  of  the  present  year  (1908). 
The  decision  of  the  Commission  had  not  been  rendered  at  the  time  of 
the  writing  of  this  report. 

The  coal  production  of  Arkansas  in  1907  exceeded  that  of  1903, 
which  was  the  year  of  largest  previous  output,  by  441,266  tons  in 
quantity  and  $1,112,862  in  value.  With  the  exception  of  Michigan, 
Arkansas's  percentage  of  increase  in  coal  production  over  the  previous 
year  was  the  highest  in  any  of  the  coal-producing  States. 

The  average  price  per  ton  received  in  1907  was  the  highest  in 
recent  years,  being  $1.68,  as  against  $1.61  in  1906,  $1.49  in  1905,  and 
$1.54  in  1904. 

The  decreased  production  in  1906,  as  compared  with  1905,  was 
due  in  part  to  the  suspension  of  mining  operations  pending  the  settle- 
ment of  the  wage  question.  Nearly  all  of  the  mines  in  the  State 
were  shut  down  from  April  1  until  June  18,  and  in  a  few  cases  suspen- 
sions lasted  beyond  the  latter  date,  some  of  the  suspensions  extending 
into  August.  The  number  of  men  idle  during  1906  was  3,828  out  of  a 
total  of  4,298  men  employed.  The  average  number  of  aays  lost  by 
each  of  the  3,828  men  was  76,  and  the  total  time  lost  was  equivalent 
to  41  per  cent  of  the  time  worked  during  the  year.  In  1907  there 
were  1,185  men  idle  for  an  average  of  30  days,  and  the  total  time  lost 
was  equivalent  to  about  4  per  cent  of  the  total  working  time.  In 
the  report  for  1906  it  was  stated  that  if  the  market  could  have  taken 
all  of  the  coal  that  it  was  possible  to  produce,  the  total  production  of 
the  State  would  have  amounted  to  2,500,000  tons.  This  statement 
is  well  borne  out  by  the  record  production  of  2,670,438  tons  in  1907. 

The  coal  mines  of  Arkansas  gave  employment  in  1907  to  5,085  men, 
who  worked  an  average  of  190  days,  as  against  4,298  men  for  an 
average  of  165  days  in  1906,  and  4,192  men  for  an  average  of  177 
days  m  1905.     The  average  production  per  man  was  525  tons  in 

1907,  against  433.8  tons  in  1906,  and  461 .5  tons  in  1905.  The  average 
tonnage  per  man  per  day  in  1907  was  2.76,  against  2.63  in  1906,  and 
2.6  in  1906. 

During  the  last  five  years,  or  since  the  coal  miners  of  Arkansas 
have  been  unionized,  practically  all  of  the  mines  have  been  operated 
on  the  basis  of  an  8-h()ur  day. 

On  account  of  the  change  in  the  State  mine  inspectorship  it  has 
not  been  possible  to  secure  the  statistics  of  the  coal  mine  accidents 
in  Arkansas  for  the  entire  year.  Mr.  R.  A.  Young,  the  present  mine 
inspector,  reports  that  for  the  six  months  from  July  1  to  December 
31,  there  were  10  fatal  and  6  nonfatal  accidents.  Of  the  10  fatal 
accidents,  6  were  due  to  explosions  of  gas  and  dust,  1  to  an  explosion 
of  powder,  1  to  a  fall  of  roof,  1  to  a  shaft  accident,  and  2  men  were 
crushed  by  cars.  Assuming  that  the  production  of  coal  in  the  last 
six  months  of  the  year  was  about  the  same  as  the  first  six  months, 
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and  that  the  number  of  men  employed  was  the  same  throughout  the 
year,  the  number  of  tons  of  coal  mmed  for  each  life  lost  was  133,522, 
and  the  death  rate  per  thousand  of  employees  was  3.93. 

No  machines  have  been  used  in  the  production  of  coal  in  Arkansas 
during  the  last  5  years. 

Only  one  company  has  reported  any  effort  to  improve  the  quality  of 
the  Arkansas  coal  by  washing.  This  companv  has  4  Stewart  jigs  in 
operation.  In  1907  it  washed  92,848  tons  or  coal,  obtained  69,636 
tons  of  cleaned  coal  and  23,212  tons  of  refuse.  In  1906  it  washed 
36,309  tons  of  coal,  which  resulted  in  27,711  tons  of  cleaned  coal  and 
8,598  tons  of  refuse. 

The  statistics  of  production,  by  counties,  for  the  last  2  years, 
with  the  distribution  of  the  product  for  consumption,  are  shown  m  the 
following  tables: 

Coal  production  of  Arkansas  in  1906  and  1907 j  by  counties,  in  short  tons. 

10O6. 


Comity. 

Loaded 
at  mines 
for  ship- 
ment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines  for 

steam 
and  heat. 

Total 
quantity. 

Total 
value. 

Aver- 
pdoe 
ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
number 
of  em- 
ployees. 

Franklin  and  Johnson. . 
Loffan 

468,992 
23,727 
30,205 
1,240,166 
29,152 

2,955 
2,051 
390 
6,854 
2,112 

17,487 
869 

4,181 
31,477 

3,650 

489,434 
26,647 
34,776 
1,278,497 
34,914 

1840.064 
62,704 
121,960 

1,921,018 
54,573 

$1.72 
2.35 
3.51 
1.50 
1.56 

150 
126 
149 
177 
207 

1,388 
138 

Pope        

250 

Sebastian 

2,454 

Scott  and  Washington. . 

68 

Total 

1,792,242 

14,362 

57,664 

1,864,268 

3,000,339 

1.61 

165 

4,298 

loor. 


Franlciin , 

Johnson 

Logan 

Popo 

Sebastian 

Scott  and  Washington. . 

Total 


403,128 

3,534 

235.555 

2,648 

27,683 

1,603 

38,389 

404 

1,806,737 

9,972 

44,734 

4,554 

2,566,226 


22,715 


16,790 

5,080 

684 

8,960 

68,677 
1,306 


91,497 


423,452 
243,283 
29,970 
47,753 
1,875,386 
50,594 


2,670,4 


1647,615 
512,477 
73,767 
163,267 
3,009,026 
67,541 


4,473,603 


IL53 
2.11 
2.46 
3.42 
L60 
1.33 


L< 


214 
149 
201 
165 
197 
133 


190 


774 
772 
80 
237 
3,111 
102 


5,085 


A  statement  of  the  production  of  coal  in  Arkansas,  by  counties,  for 
the  last  5  years,  with  the  increases  and  decreases  in  1907  as  com- 
pared with  1906,  are  shown  in  the  following  table: 

Coal  production  of  Arhmsas,  1903-1907,  by  counties,  in  short  tons. 


County. 

1903. 

1904. 

1905. 

1906. 

1907. 

Increase 
(+)  or  de- 
crease (-), 
1907. 

Franklin 

394,884 

196,999 

27,286 

48,836 

1,528,888 

6  30,279 

406,494 

217,667 

35,300 

51,488 

1,234,794 

61,708 

a  634,618 

a  489, 434 

0666,735 

+      177,301 

Johnson 

Logan 

26,090 

39,685 

1,189,455 

44,825 

26,647 

34,776 

1,278,497 

34,914 

29,970 

47.753 

1,875,386 

50,604 

+         S,323 
+        13,977 

Pope 

+      606,880 
+        15,680 

Other  counties  and  small 
mines 

Total 

2,229,172 

13,360.831 

SL51 

2,009,451 

13,102.660 

IL54 

1,934,673 

1,864,268 

2.670,438 

H473.683 

11.66 

+     806,170 

Total  value 

Average  price  per  ton... . 

+81,473,864 

a  Includes  Johnson  County. 


ft  Includes  also  production  of  Pdrry  County. 
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According  to  the  United  States  census  for  1840,  a  small  quantity  of 
coal  (220  short  tons)  was  mined  in  Arkansas  during  that  year.  With 
the  exception  of  9,972  short  tons  mined  in  Missoun  and  400  tons  from 
Iowa  mmes,  this  was  the  only  coal  produced  west  of  the  Mississippi 
River  in  that  year,  and  for  the  next  20  years  these  were  the  only 
States  west  of  the  Mississippi  from  which  any  coal  production  was 
reported.  The  industry  in  Arkansas  did  not  develop  rapidly  during 
the  earlier  vears,  as  the  census  of  1860  shows  a  production  of  only  200 
tons  and  that  of  1880  a  total  of  14,778  short  tons.  During  the  last 
20  years,  with  the  exception  of  1904,  1905,  and  1906,  the  production 
has  increased  quite  rapidly,  reaching  a  maximum  of  2,670,438  short 
tons  in  1907. 

A  statement  of  the  annual  production  of  coal  in  Arkansas  from 
1840  to  the  close  of  1907  will  be  found  in  the  table  on  a  preceding 
page,  giving  a  history  of  coal  production  from  the  year  of  earliest 
record. 

The  total  original  supply  of  coal  in  Arkansas  was  1,887,000,000 
short  tons,**  of  which  1,797,000,000  tons  were  bituminous  and  semi- 
anthracite  and  90,000,000  tons  were  lignite.  The  lignite  areas  have 
not  been  developjed  and  no  production  has  been  reported  from  them. 
From  the  bituminous  and  semianthracite  areas  there  have  been 
mined,  to  the  close  of  1907,  23,766,401  short  tons,  representing  an 
exhaustion,  including  waste,  of  approximately  36,000,000  tons,  or  2 

S3r  cent  of  the  estimated  original  contents  of  the  Arkansas  fields. 
f  the  total  amount  of  coal  produced  in  Arkansas  from  the  time 
when  mining  began,  11  per  cent  was  mined  in  1907,  in  which  year  the 
output  also  represented  about  0.15  of  1  per  cent  of  the  estimated 
original  supply.* 

CALIFORNIA. 

Total  production  in  1907,  13,950  short  tons;  spot  value,  $38,213. 

In  the  report  for  1906  mention  was  made  of  the  demoralizing  influ- 
ence exerted  by  the  increased  production  of  petroleum,  and  its  use 
for  fuel  purposes,  on  the  production  of  coal  m  California,  and  this 
condition  was  accentuated  in  1907,  as  shown  by  the  returns  for  that 
year.  The  production  of  petroleum  in  California  increased  from 
33,098,698  barrels  in  1906  to  39,748,375  barrels  in  1907,  and  the  pro- 
duction of  coal,  which  had  decreased  from  77,050  tons  in  1905  to 
26,290  tons  in  1906,  decreased  still  further  in  1907  to  13,950  tons,  the 
smallest  production  reported  in  the  State  since  mining  first  began  in 
1861.  During  1907,  however,  a  considerable  amount  of  develop- 
ment work  was  done  in  the  Stone  Canyon  coal  properties  in  Monterey 
County,  and  as  soon  as  the  transportation  faciUties,  which  are  now 
in  the  course  of  construction,  have  been  completed  to  this  property, 
lying  26  miles  from  the  Southern  Pacific  Railroad,  an  increase  in  the 
production  of  coal  from  California  may  be  anticipated.  The  produc- 
tion and  use  of  crude  petroleum  have  almost  eliminated  coal  for  rail 
road  and  manufacturing  purposes  in  California,  but  for  domestic  pur- 
poses there  still  remains  a  considerable  market,  and  this  has  been  sup- 
plied in  the  past  partly  from  the  sub-bituminous,  or  black  lignite, 
mines  of  Mount  Diablo  and  Corral  Hollow  fields  in  Alameda  ami 


oCoftl  fleids  of  the  United  States,  by  Marius  R.  Campbell,  U.  S.  G.  S..  1008. 

ft  For  detailed  desoriptlon  of  the  Arkansas  coal  flela,  see  Bull.  U.  S.  Geol.  Survey,  No.  316,  Con- 
trtbotlaiK  to  Economic  Qeology,  1906,  p.  137. 
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Contra  Costa  counties,  and  by  coal  brought  in  from  Oregon,  Wash- 
ington, and  British  Columbia,  and  also  to  some  extent  &om  Japan 
and  Great  Britain.  The  coal  of  Monterey  County  is  a  true  bitu- 
minous coal  and  of  much  higher  grade  than  that  produced  in  other 
parts  of  the  State  or  at  Coos  Bay  m  Oregon.  It  can  be  delivered  in 
San  Francisco  and  other  cities  in  the  State  at  less  cost  than  the  coal 
brought  from  other  sources,  and  should  find  a  profitable  market. 

The  attempts  at  briquetting  which  have  been  made,  and  which 
have  been  discussed  in  previous  reports  and  in  Bulletin  No.  316,  do 
not  seem  to  have  resulted  in  the  increased  utilization  of  the  subbitu- 
minous  coals  of  Mount  Diablo  and  Corral  Hollow.  It  is  probable 
that  this  is  partly  due  to  the  fact  that  the  form  of  briquettes  are  more 
suitable  for  power  purposes  than  for  domestic  use,  and  this  industry 
has  suffered  in  sympathy  with  that  of  coal  mining,  because  of  the 
competition  of  fuel  oil. 

The  statistics  of  production  of  coal  in  California  in  the  last  5  years, 
with  the  distribution  of  the  product  for  consumption,  are  shown  in 
the  following  table: 

Distribution  of  the  coal  product  of  California,  1903-1907,  in  short  tons. 
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2.40 

284                 41 

13,950 

38,213 

2.74 

2.>8 

32 

a  In  addition  to  this  total  there  were  6.910  tons  of  bituminous  coal  mined  in  Monterey  County,  but  not 
shipped  durinc  the  year.  This  particular  mine  is  located  25  miles  from  a  railroad,  and  until  trans- 
portation lacilities  are  obtained  the  market  for  the  product  is  limited  to  a  restricted  local  demand. 

There  are  in  California  a  number  of  rather  widely  separated  coal 
areas,  chief  among  which  have  been  the  Mount  Diablo  and  Corral 
Hollow  fields  in  Alameda  and  Contra  Costa  counties.  The  develop- 
ment on  a  commercial  scale,  in  the  near  future,  of  the  bituminous  coal 
area  at  Stone  Canyon,  and  also  in  Priest  Valley  in  Monterey  County, 
is  anticipated.  This  coal  is  of  high  ^ade,  has  a  high  calonfic  value, 
shows  all  the  characteristics  of  bitummous  coal,  and  does  not  slack  or 
disintegrate  upon  exposure  to  the  weather.  Small  (quantities  of  coal 
have  been  mined  in  liem,  Monterey,  Riverside,  and  Siskiyou  counties, 
and  in  what  is  known  as  the  lone  field  in  Amador  County.  Con- 
siderable prospecting  of  lignite  beds  has  been  carried  on  in  Butte. 
Del  Norte,  Orange,  Fresno,  San  Diego,  Mendocino,  Placer,  ancl 
Trinity  counties,  and  small  quantities  of  coal  have  been  produced 
from  some  of  these  prospects  in  the  past,  but  little  encouragement 
has  been  held  out  for  any  extensive  development. 

The  records  of  the  State  mining  bureau  of  California  show  a  pro- 
duction of  coal  in  that  State  as  early  as  1861.  It  was  at  that  time 
one  of  the  15  coal-producing  States.  During  the  latter  part  of  that 
decade  and  througnout  the  one  following  the  production  of  Cali- 
fornia exceeded  100,000  tons  annually  and  reached  a  maximum  of 
237,000  tons  in  1880.     Since  1881  the' production  has  been  irregular, 
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haviii^  been  largely  influenced  by  the  imports  of  Australia  and 
British  Columbia  coals.  The  receipts  of  Australian  coal  have 
depended  principally  upon  the  wheat  production  and  shipments 
from  the  racific  coast.  Vessels  bringing  Australian  coal  as  return 
cai]?oes  have  had  very  low  freight  rates. 

The  history  of  the  coal-mining  industry  in  California  from  1861  to 
the  close  of  1907  is  exhibited  in  a  table  on  a  preceding  page,  which 
shows  the  production  of  coal  in  the  United  States  from  the  earliest 
times. 

COLORADO. 

Total  production  in  1907,  10,790,236  short  tons;  spot  value 
$15,079,449. 

Compared  with  1906,  when  the  coal  production  of  Colorado 
amounted  to  10,111,218  short  tons,  valued  at  $12,735,616,  the 
statistics  for  1907  show  an  increase  of  679,018  tons,  or  6.72  per  cent 
in  quantity,  and  of  $2,343,833,  or  18.4  per  cent,  in  value.  With  the 
exception  of  one  year  (1904),  Colorado's  coal  production  has  increased 
each  year  since  1894.  The  decrease  in  1904  was  not  due  to  any 
slackened  demand  for  coal,  but  to  labor  disturbances  which  interfered 
with  the  mining  operations.  In  the  13  years  from  1894  to  1907  the 
coal  production  of  the  State  increased  from  2,831,409  short  tons  to 
10,790,236  tons,  a  gain  of  7,958,827  tons,  or  281.09  per  cent.  The 
output  in  1907  was  more  than  double  that  of  1900  and  more  than 
three  times  that  of  1897,  10  years  earlier. 

The  main  feature  of  the  coal-mining  industry  in  1907  was  a  general 
growth  in  prosperity  throughout  the  year,  and  unusual  activity  was 
manifested  in  the  opening  and  developing  of  new  mines  and  in 
improvements  in  the  older  operations,  particularly  those  controlled 
by  the  larger  companies.  These  improvements  were  largely  directed 
toward  the  greater  safeguarding  of  life  and  property  and  consisted 
in  the  sinking  of  new  air  shafts  and  the  installation  of  ventilating  fans 
of  larger  capacity  than  those  previouslv  in  use.  The  relations 
between  the  operators  and  the  miners  were  for  the  most  part  amicable, 
the  few  disputes  being  of  comparatively  little  consequence  and  of 
short  duration.  The  chief  difTiculties  occurred  in  the  mines  in  the 
vicinity  of  Colorado  Springs,  where  the  miners  were  on  strike  for  an 
advance  of  wages  and  an  8-hour  day.  At  two  of  these  mines,  both 
in  EH  Paso  County,  where  the  men  went  on  strike  on  October  19,  work 
was  shortly  resumed  with  nonunion  labor,  and  the  actual  loss  of  time 
was  unimportant.  The  total  number  of  men  reported  on  strike 
during  the  year  was  215,  who  were  idle  for  an  average  of  30  days  each. 
There  was  some  agitation  in  other  parts  of  the  State  for  an  8-hour 
day  and  for  an  increase  in  wages  pnor  to  October  1,  but  when  as  a 
result  of  the  financial  disturbance  tne  banks  stopped  payment  in  cash, 
this  agitation  ceased.  During  the  first  of  the  jear  there  was  the 
usual  shortage  of  men  and  cars  at  the  coal-minmg  camps,  and  this 
retarded  coal  mining  considerably,  but  at  the  close  of  the  year,  when 
many  men  were  thrown  out  of  employment  as  a  result  of  the  money 
stringency,  this  shortage,  particularly  in  labor,  was  relieved.  Pre- 
vious to  November  the  car  supply  was  estimated  to  have  been  25  per 
cent  short  of  the  requirements,  but  during  the  last  two  months  of  the 
year  there  was  a  full  supply.    The  average  price  per  ton  in  1907  was 
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$1.40,  as  compared  with  $1.26  in  1906  and  $1.22  in  1905,  and  alto- 
gether the  year  1907  may  be  considered  the  most  satisfactory  in  the 
history  of  coal  mining  in  the  State. 

The  total  number  of  men  employed  in  the  coal  mines  of  Colorado 
in  1907  was  14,223,  who  made  an  average  of  258  working  days,  against 
11,368  men,  for  an  average  of  268  days,  in  1906.  There  was,  however, 
a  decrease  in  the  average  production  per  man,  from  889.4  tons  in  1906 
to  759  tons  in  1907.  The  average  production  per  day  for  each  man 
was  2.94  in  1907,  as  compared  with  3.32  in  1906.  In  1905  the  aver- 
age production  per  man  ror  the  year  was  801,  and  per  day  3.14  tons. 

Most  of  the  larger  mines  of  the  State  are  operated  upon  the  basis 
of  a  10-hour  day,  there  being  54  mines,  employing  7,439  men,  which 
worked  10  hours  in  1907;  60  mines,  employing  3,420  men,  worked  8 
hours,  and  8  mines,  employing  312  men,  worked  9  hours.  At  7  mines 
employing  a  total  of  2,226  men  the  miners  were  reported  as  working  8 
hours  and  all  other  employees  10  hours. 

The  use  of  mining  machines  in  the  coal  mines  of  Colorado  con- 
tinues to  increase.  The  returns  for  1907  show  that  there  were  175 
macliines  in  use,  as  against  141  machines  in  1906.  The  machine- 
miived  product  increased  from  1,337,006  tons  in  1906  to  1,689,517 
tons  in  1907.  Of  the  175  machines  in  use  in  1907,  103  were  of  the 
pick  or  puncher  type,  58  were  chain  machines,  and  14  long-wall. 

Mr.  John  D.  Jones,  State  coal  mine  inspector,  reports  that  in  1907 
there  were  99  men  killed  and  138  injured  in  the  coal  mines  of  Colorado. 
Of  the  total  number  of  deaths,  25  were  due  to  explosions  of  gas  or 
dust,  3  to  explosions  of  powder  or  misplaced  shot,  52  to  falls  or  roof, 
and  8  to  sunocation-  9  men  were  killed  by  being  crushed  by  cars  or 
motors,  1  was  killed  by  electric  current,  and  1  was  killed  in  a  shaft. 
The  death  rate  per  thousand  of  employees  was  6.96  as  against  7.7  in 
1906,  and  the  number  of  tons  mined  for  each  life  lost  was  108,992,  as 
against  114,900  in  1906. 

The  statistics  of  production  in  Colorado  in  1906  and  1907,  with  the 
distribution  of  the  product  for  consumption,  are  shown  in  the  follow- 
ing tables: 

Coal  jyroduction  of  Colorado  in  1906  and  1907 ,  by  counties,  in  short  tons. 
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Ooal  production  of  Colorado  in  1906  and  1907,  by  counties,  in  short  tons. 
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In  the  following  table  is  shown  the  total  production  of  the  State, 
by  counties,  during  the  last  5  years,  with  the  increases  and  decreases 
in  1907  as  compared  with  1906: 

Coal  prodtuUion  of  Colorado,  1903-1907,  by  counties,  in  short  tons. 
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Total  value. . 

The  Colorado  coal  fields  are  grouped  along  the  lower  flanks  and 
among  the  foothills  of  the  mountainous  portion  of  the  State.  They 
are  thus  naturally  divided  by  the  axes  of  the  major  mountain  ranges, 
and  have  often  been  described  as  contained  in  three  groups,  namely, 
the  Eastern,  the  Park,  and  the  Western.  These  groups  comprise  the 
following  distinct  coal  fields:  The  Eastern  group,  including  tne  Trin- 
idad, the  Canyon  City,  and  the  South  Platte  fields;  the  Park  group, 
including  the  fields  of  North  and  Middle  Parks,  and  the  Como  field 
of  South  Park;  the  Western  group  is  the  largest  and  most  impor- 
tant, including  the  Yampa  field  in  the  northwest,  the  various  fields 
of  the  Grand  Kiver  basin,  extending  from  the  valley  of  White  River 
to  those  of  the  Grand  and  the  Gunnison,  a  small,  isolated  field  in 
Ouray  County,  and  the  field  known  as  the  Durango  or  La  Plata, 
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which  is  much  more  extensive  in  northwestern  New  Mexico  than  its 
Colorado  portion. 

The  coal-bearing  rocks  of  Colorado  are  mainly  of  Upper  Cretaceous 
age.  Some  coal  is  mined  from  the  Dakota  and  lower  Colorado  for- 
mations. The  principal  coal  beds  are  found  in  the  Mesaverde  forma- 
tion, which  is  or  Montana  Cretaceous  age,  much  of  which  was  formerly 
considered  to  belong  to  the  Laramie  formation.  Above  the  Mesa- 
verde, coal  is  also  found  in  the  Laramie,  and  also  in  the  later  Tertiary 
formations. 

The  coals  in  Colorado  are  of  practically  all  classes,  ranging  from 
the  poorer  grades  of  lignite  to  high  grade  bituminous,  coking  coals, 
and  anthracite.  Some  of  the  lower  grade  coals  of  the  eastern  fields 
have  been  very  extensively  mined  on  account  of  their  greater  accessi- 
bility to  the  Denver  and  other  markets.  The  high  ffrade  coals  of  the 
Trinidad  field  have  also  been  extensively  worked.  The  coal  fields  of 
the  interior  or  Park  districts  are  less  well  known,  especially  those  of 
the  Middle  and  North  Park  fields. 

The  fields  now  attracting  most  attention  are  those  in  the  western 

Sart  of  the  State,  and  especially  those  of  the  Yampa  coal  field  of 
loutt  County.     The  recent  prominence  of  this  field  is  largely  due  to 
its  prospective  availability,  being  situated  directly  alon^  the  pro- 

t'ected  hne  of  the  Denver,  Northwestern  and  Pacific  Rai&oad,  now 
milding  in  the  Yampa  Valley.  Most  of  the  coal  is  of  excellent  (qual- 
ity, being  a  steaming  coal  of  high  grade.  Anthracite  occurs  m  a 
small  field  in  the  vicinity  of  Pilot  Knob  and  is  also  reported  in  the 
Flattops  west  of  the  town  of  Yampa.  Its  occurrence  there  is  due 
to  the  metamorphic  action  of  intrusive  igneous  rock,  and  it  is  con- 
sequently of  local  and  somewhat  limited  extent.  A  large  extent  of 
territory,  containing  thick  beds  of  coal  of  Laramie  age  and  of  some- 
what lower  grade  than  the  Mesaverde  coal,  is  practically  untouched 
in  this  field,  out  it  is  certain  to  become  valuable  as  the  liigher  grades 
become  exhausted. 

An  equally  valuable  field  in  the  Danforth  Hills  lies  along  the 
upper  valley  of  White  River,  south  of  Axial  Basin.  The  coals  found 
there  are  equal  in  quality  and  in  thickness  and  number  of  coal  beds 
to  those  of  the  Yampa  field,  but  do  not  appear  to  be  so  readily  acces- 
sible to  the  prospective  railroad  route.  Ine  coal  fields  extend  west- 
ward on  lower  White  River  and  southward  along  the  Grand  Hogback 
to  Grand  River  and  beyond,  where  they  are  already  extensively 
developed  in  many  places.  Excellent  coals  are  mined  and  coked  in 
Pitkin  County  and  the  product  shipped  east  across  the  mountains 
to  the  smelters.  The  anthracite  or  the  Crested  Butte  region  has 
long  been  known.  An  extensive  field  on  Grand  and  Gunnison  rivers 
is  (continuous  with  equally  important  fields  of  Utah,  also  yielding 
some  liigh  grade  steaming  and  coking  coals. 

The  area  of  Colorado  coal  fields  as  previously  mapped  has  been 
somewhat  extended  by  the  investigations  of  the  past  field  season 
(1907)  in  the  lower  Wliite  River  valley.  An  area  of  250  to  300 
sciuare  miles  hitherto  described  in  the  geological  reports  as  occupied 
wnolly  by  Tertiary  strata,  and  which  was  therefore  supposed  to  coDr 
tain  the  valuable  Tertiary  coals  buried  beyond  available  depth,  has 
been  found,  in  fact,  to  be  almost  entirely  composed  of  the  outcrop 
of  the  principal  coal-bearing  rocks.  The  field  contains  a  consider- 
able number  of  valuable  coal  beds.    Tliis  new  field  is  situated  in 


COAL.  105 

the  valley  of  Doudas  Creek,  south  of  Rangely  or  Raven  Park,  and 
just  north  of  the  Book  Cliffs  divide,  near  the  Grand  Junction  coal 
field.  The  coal  beds  are  of  the  same  OToup  as  those  mined  north 
of  -Grand  River,  near  the  Colorado-Utah  State  line.  The  group  is 
with  little  doubt  continuous  with  a  corresponding  group  of  the 
Grand  River  coal  beds,  these  beds  being  covered  by  the  Tertiary 
strata  across  the  highest  summits  of  the  divide.  The  Douglas  Creek 
field  is  Umited  by  the  Cathedral  Bluffs  on  the  east,  by  the  high  ridges 
and  divide  of  the  Book  Cliffs  on  the  south,  and  it  gradually  dips 
beneath  the  cover  of  overlying  Tertiaries  to  the  west,  its  coal  passing 
beyond  accessible  depth  somewhere  in  the  vicinity  of  the  State  line. 
Dragon,  Utah,  is  the  nearest  railroad  point,  but  the  coals  are  best 
exp^ed  and  most  readily  reached  in  the  eastern  half  of  the  field,  or 
alon^  the  main  forks  of  Douglas  Creek  itself.  At  present,  therefore, 
the  field  is  relatively  inaccessible  to  present  railroad  lines,  and  owing 
to  the  inadequacy  of  the  present  land  surveys  it  was  not  examined 
nor  classified  in  detail  in  tne  work  of  the  past  season. 

The  fields  in  the  southwestern  part  of  the  State  have  been  well 
known  for  some  time.  The  accessibility  of  the  coal  and  the  growth 
of  the  metal  mining  and  smelting  interests  in  that  region  have  con- 
tributed to  a  more  extensive  development  of  the  coal  resources  of  the 
southern  part  of  the  State  than  has  obtained  in  most  of  the  fields 
farther  north. 

A  summary  of  the  geologic  work  in  the  coal  fields  of  Colorado  will 
be  found  in  the  yearly  progress  reports,  contained  in  Bulletins  285 
and  316,  already  issued. 

Coal  mining  as  an  industry  in  Colorado  began  in  1864,  a  production 
of  500  short  tons  being  recorded  for  that  year.  In  1876  tne  produc- 
tion reached  for  the  first  time  a  total  exceeding  100,000  tons,  and  six 
years  later,  in  1882,  had  reached  the  million-ton  mark.  Since  that 
date  the  increase  has  been  almost  uninterrupted,  there  being  only 
three  instances,  ten  years  apart  (in  1884,  1894,  and  1904),  when  the 
production  showed  a  decrease  of  any  importance,  and  only  four  alto- 
gether in  thirty-six  years.  The  largest  decrease  was  made  in  the  *  *  hard- 
times"  year  of  1894.  The  coal  production  of  the  State  exceeded 
3,000,000  tons  in  1890;  ten  years  later  it  had  grown  to  over  5,000,000 
tons,  and  it  amounted  to  nearly  11,000,000  tons  in  1907.  The  record 
by  years  will  be  found  in  a  table  on  a  preceding  page,  giving  the  sta- 
tistical history  of  coal  production  in  eacli  State  from  the  earliest  times 
to  the  close  of  1907. 

Mr.  Campbell's  estimate^  of  the  coal  fields  of  Colorado  shows  that 
the  area  containing,  or  which  may  contain,  workable  coal  beds, 
amounts  to  17,130  square  miles,  of  which  10,130  square  miles  are 
estimated  to  contain  workable  coal;  4,180  square  miles  may  contain 
workable  coal,  but  the  information  about  this  area  is  uncertain;  and 
2,820  square  miles  contain  coal  under  heavy  cover.  The  original 
contents  of  these  areas  is  estimated  to  have  been  371,770,000,000 
short  tons. 

The  production  of  coal  in  Colorado  up  to  the  close  of  1907  aggre- 
gated 112,668,336  short  tons,  and  assuming  that  for  each  two  tons 
of  coal  mined  one  ton  was  wasted,  this  production  represents  an 
exhaustion  of  169,000,000  short  tons,  or  a  little  over  0.05  of  1  per  cent 
of  the  estimated  original  supply. 

•Coal  Fields  of  the  United  States.    By  Marius  R.  Campbell,  U.  8.  Oeol.  Survey,  190R. 
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GEORGIA. 

Total  production  in  1907,  362.401  short  tons,  spot  value,  $499,686. 

For  the  first  time  since  1903  the  coal  production  of  Georgia  showed 
an  increase  over  the  preceding  vear.  From  a  maximimi  production 
of  416,951  short  tons  in  1903,  the  output  declined  each  year  imtil  in 
1906  it  amounted  to  332,107  short  tons,  the  smallest  production 
reported  since  1900.  The  statistics  for  1907,  however,  show  an 
increase  of  30,294  short  tons,  or  9.12  per  cent,  in  quantity  over  1906, 
with  an  increase  in  value  of  $75,682,  or  17.85  per  cent.  The  entire 
production  is  confined  to  two  counties,  Dade  and  Walker,  in  the  north- 
western comer  of  the  State,  and  as  the  area  is  of  limited  extent  it  is 
not  probable  that  the  production  will  show  any  material  increase  in 
the  future. 

.  The  number  of  men  employed  in  the  coal  mines  of  the  State  in  1907 
was  808,  who  worked  an  average  of  262  days,  against  737  men  for  279 
days  in  1906,  and  801,  for  an  average  of  270  days,  in  1906.  The  aver- 
age production  per  man  was  449  tons  in  1907,  as  compared  with  450.6 
tons  in  1906,  while  the  average  daily  production  for  each  employee 
was  1.71  in  1907,  against  1.62  in  the  j)recedingyear.  The  apparently 
low  grade  of  efficiency  in  the  coal  miners  of  Gfeorgia  is  explained  by 
the  fact  that  State  convicts  are  employed  to  a  considerable  extent, 
under  lease,  and  these  in  a  large  majority  of  cases  have  had  for  expe- 
rience as  coal  miners  only  the  periods  of  their  incarceration. 

Coal-mining  machines  are  not  employed  in  the  State,  and  little 
interference  by  reason  of  labor  troubles  is  experienced.  No  strikes 
have  been  reported  in  the  coal  mines  of  Georgia  during  the  last  three 
years. 

The  statistics  of  production  of  coal  for  the  last  five  years,  with  the 
distribution  of  the  product  for  consumption,  are  shown  in  tne  follow- 
ing table: 

Coal  production  of  Georgia  since  1903  j  in  short  tons. 


YOAF. 


Ix>a<led 

at  mines 

for  Bhip- 

mont. 


1903 !  267,369 

1904 243,244 

190r> '  224,<Jft5 

19«» ;  194,881 

1907 204,800 


Bold  to 
local 
trade 
and  used 
by  em- 
ployees. 


Used  at 
mines  for 

steam 
and  heat. 


812 
1,000 
1,148 

850 
fi,780 


2,218 
6,677 
7,113 
8,324 
10,700 


Made 
into 
coke. 


146,552 
132,270 
119,035 
128,052 
141,031 


Total 
quantity. 


416,061 
383,191 
351,991 
332,107 
362,401 


Total 
value. 


1521,450 
466,496 
453,848 
424,004 
499,686 


Aver- 
age 
prioe 

ton. 


11.25 
1.22 
1.29 
1.28 
1.38 


Aver- 
age 
num- 
ber of 


days 
active. 


Average 
number 

ployees. 


298 
222 
270 
379 
262 


681 
881 
801 
737 
808 


Portions  of  two  counties  in  the  extreme  northwestern  comer  of 
Georgia  are  imderlain  by  the  coal  measures  of  the  southern  Appa- 
lachian coal  fields.  The  Walden  basin  of  Tennessee  crosses  Dade 
County  in  Georgia,  and  extending  southwesterly  becomes  the  Bloimt 
Mountain  and  Warrior  basins  in  Alabama.  The  I^ookout  basin,  a 
narrow  outlyinff  area,  extends  from  Etowah  County  in  Alabama  in  a 
northeasterlv  cRrection  into  Walker  County,  Ga.  The  total  area  of 
the  coal  fields  in  Georgia  is  estimated  at  167  square  miles,  the  smallest 
of  any  State  coal  fields,  not  all  of  it  being  workable.  Extensive  opera- 
tions are  carried  on  in  both  coxmties,  however,  some  of  this  coal  being 
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highly  prized  as  a  steam  fuel  and  finding  a  ready  market  for  bunker 
coal  at  Brunswick  and  other  coast  cities.  It  also  makes  an  excellent 
coke,  and  about  30  per  cent  of  the  output  each  year  is  made  into  coke, 
which  is  sold  to  the  furnaces  at  Chattanooga  and  other  points  in  Ten- 
nessee and  Georgia. 

The  Eighth  tmited  States  Census  contains  the  first  authentic  state- 
ment of  production  of  coal  in  Georgia.  This  report,  which  is  for  1860, 
gives  the  production  in  that  year  ^  1,900  short  tons.  The  census 
for  1870  does  not  mention  any  production  in  Georgia  for  that  year. 
The  Tenth  Census  (1880)  reports  an  output  of  coal  for  the  State  of 
154,644  short  tons,  since  which  time  the  production  has  been  reported 
in  Mineral  Resources  of  the  United  States.  The  statistics  for  each 
year  since  1860  will  be  found  in  a  statement  on  a  preceding  page,  giv- 
mg  the  production  of  coal,  by  States,  from  the  earliest  times  to  the 
close  of  1907. 

According  to  the  estimates  of  Mr.  M.  R.  Campbell,  the  total  original 
coal  supply  of  Georgia  was  933,000,000  tons,  from  which  there  had 
been  nuned  to  the  close  of  1907,  8,123,696  short  tons,  representing 
(including  loss  in  mining)  an  exhaustion  of  about  12,000,000  tons. 
This  would  leave  still  in  the  ground  a  total  of  921,000,000  tons,  of 
which  from  600,000,000  to  650,000,000  tons  would  probably  be  con- 
sidered as  the  available  supply. 

IDAHO . 

Total  production  in  1907,  6,508  short  tons;  spot  value,  $26,494. 

There  are  several  somewhat  restricted  areas  in  Idaho  in  which 
lignite  beds  occur,  but  little  has  been  done  there  in  the  way  of  mining 
until  the  last  five  or  six  years.  The  districts  from  which  this  pro- 
duction has  been  obtained  are  the  Horseshoe  Bend  and  the  Jerusalem, 
occupying  the  lower  portion  of  a  ridge  between  the  Boise  and  the 
Payette  nvers :  one  near  Salmon  City,  in  Lincoln  County,  and  one  at 
the  eastern  edge  of  the  State,  in  Bingham  and  Fremont  counties, 
where  the  Sublette  field  of  Wyoming  extends  across  the  State  line. 
The  principal  production  in  1905  and  1906  was  in  the  Salmon  dis- 
trict, in  Lemhi  County,  4,380  tons  having  been  mined  there  in  1905, 
and  4,285  tons  out  of  a  total  of  5,365,  m  1906.  In  1907  Fremont 
County  was  credited  with  a  production  of  2,884  tons,  and  3,500  tons 
were  produced  in  Lemhi  County.  Bingham  County  also  produced  a 
sm^  quantity  of  coal  in  1907. 

The  total  production  in  the  State  in  1907  showed  an  increase  of 
1,143  tons,  or  21.3  per  cent  in  quantity,  and  $7,956,  or  42.92  per  cent 
in  value. 

The  production  of  coal  in  Idaho  during  the  last  six  years  has  been 
as  follows: 


Coal  production  of  Idaho ^  1902-1907 ^  in  short  tons. 

Year. 

Quantity. 

Value,    r                    Year. 

1902 

2,030 
4,250 
3330 

$5,180  1   1905 

1908 

13,250  ;    1906 

KG* 

12,230  1    1907 

Quantity. 

Value. 

6,782 
5,365 
6,508 

$16,346 
18,538 
26,494 
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Total  production  in  1907,  51,317,146  short  tons;  spot  value, 
$54,687,382. 

With  an  increase  of  9,837,042  short  tons,  or  23.72  per  cent  in  quan- 
tity, and  of  $9,924,320,  or  22.17  per  cent,  in  value,  over  the  production 
of  1906,  Illinois  again  advanced  to  second  place  among  the  coal-pro- 
ducing States,  a  position  it  had  Ifeld  uninterruptedly  since  1883  (when 
Illinois  supplanted  Ohio  as  the  second  in  rank  among  the  coal-produc- 
ing  States),  and  up  to  1906,  when  Illinoia  was  supplanted  by  West  Vir- 
ginia. The  increase  in  the  production  of  Illinois  in  1907  was  due  in 
large  measure  to  a  heavy  demand  for  coal,  and  also  to  the  renewed 
activity  in  mining  after  the  recovery  from  the  effects  of  the  suspension 
on  April  1  of  the  year  before.  During  this  suspension  practically  aD 
of  the  important  mines  of  Illinois  were  idle,  and  49,792  men  out  of  a 
total  of  61,988  in  the  State  were  idle  for  an  average  of  68  days,  which 
is  equivalent  to  about  25  per  cent  of  the  working  time  made.  In 
West  Virginia  the  suspension  affected  only  a  small  number  of  the 
mines,  and  these  only  lor  about  30  days,  so  that  the  amoimt  of  time 
lost  in  West  Virginia  was  only  about  1.1  per  cent  of  the  time  made. 
As  a  result  of  these  conditions  West  Virgima  in  1906  outranked  Illinois 
by  1,810,246  short  tons,  and  Illinois  again  dropped  to  third  place 
among  the  coal-producing  States.  In  1907  Illinois's  production  sur- 
passed that  of  West  Virginia  by  3,225,563  short  tons. 

In  1907  the  time  lost  by  labor  disaffection  was  represented  by  5,255 
men  being  idle  for  an  average  of  7  days  each,  and  thia  was  not 
enough  to  adversely  influence  the  production.  The  slightly  less 
increase  in  value  compared  with  the  production  in  1907  was  due 
to  the  higher  prices  which  obtained  dunng  the  period  of  suspension 
in  1906.  Illinois  contains  more  coal-producing  counties  than  any 
other  State  in  the  Union,  there  having  been  52  counties  which  in 
1907  produced  1,000  tons  or  more  each.  Of  these  there  were  2 
whose  production  in  1907  exceeded  5,000,000  tons,  namely,  Sanga- 
mon, 5,160,042  short  tons,  and  Williamson,  5,607,944  tons.  Two 
others  produced  over  4,500,000  tons:  Macoupin,  with  4,507,270 
tons,  and  St.  Clair,  4,511,879  tons.  Madison  County  produced  in 
1907, 3,927,721  short  tons;  Bureau,  2,010^762  tons;  Fulton,  2,113,643 
tons;  Saline,  2,247,842  tons,  and  VermiUon,  2,973,253  tons.  Nine 
other  counties  each  produced  over  1,000,000  tons.  The  most 
important  increases  in  1907  over  1906  were  in  Saline  and  Williamson 
counties,  each  of  which  showed  a  gain  of  more  than  1,250,000  tons. 
Other  important  gains  were  made  by  Macoupin  County,  with  869,443 
tons;  Clinton,  786,595  tons;  Sangamon,  616,193;  Madison,  602,864; 
Vermilion,  583,968;  Montgomery,  568,606,  and  Fulton,  534,419  tons. 
During  1907  the  usual  complaint  of  car  shortage  was  freely  made,  but 
the  car  supply  was  undoubtedly  better  than  in  previous  years.  The 
southern  portion  of  the  State  suffered  more  than  the  northern,  from 
car  shorti^e,  largely  for  the  reason  that  the  greatest  increase  in  pro- 
duction was  in  the  southern  counties  of  the  State,  notably,  as  already 
stated,  in  the  output  of  Saline  and  Williamson  counties,  whose  aggre- 
gate increase  exceeded  2,500,000  tons.  The  northern  part  oithe 
State  suffered  more  than  the  southern  from  a  scarcity  of  miners,  the 
coal  beds  being  thinner  in  the  northern,  and  the  miners  naturally 


COAL.  109 

drifting  to  those  mines  where  the  larger  tonnage,  and  consequently- 
more  wages  y  could  be  secured  for  the  same  amount  of  work  done. 
During  the  latter  part  of  the  year  some  diflBculty  was  experienced  with 
the  mme  laborers  because  of  the  operators'  inabiUty  to  procure  cur- 
rency for  pay  rolls,  and  the  unwillingness  of  the  miners  to  accept 
checks  or  clearing-house  certificates  in  payment  of  their  wages.  This 
resulted  in  numerous  shut-downs,  which  were,  however,  not  of  long 
duration,  the  average  time  lost  for  each  man  idle,  as  previously 
stated,  being  7  days. 

The  number  of  men  employed  in  the  coal  mines  of  Illinois  in  1907 
was  65,581,  who  worked  an  average  of  218  days,  as  compared  with 
61,988  men  for  an  average  of  192  days  in  1906,  and  58,053  men,  work- 
ing an  average  of  201  days,  in  1905.  The  average  production  per  man 
for  the  year  1907  showed  a  material  increase  over  1906,  as  did  also  the 
average  production  per  man  per  day.  The  average  tonnageper  man 
in  1907  was  782.5,  against  669.2  in  1906,  and  662.1  m  1905.  The  aver- 
age daily  tonnage  per  man  was  3.59  in  1907;  3.49  in  1906,  and  3.29  in 
1905.  A  part,  if  not  all,  of  this  increased  efiiciency  is  due  to  the 
increased  use  of  mininjg  machines.  In  1907  there  were  employed  in 
the  coal  mines  of  Illmois  1,080  machines,  with  which  a  total  of 
15,134,401  tons,  or  29.49  per  cent  of  the  total  product,  was  won.  In 
1906, 11,585^19  tons,  or  27.93  per  cent  of  the  total,  were  undercut  by 
machines.  The  machine-mined  product  showed  an  increase  of 
3,548,982  short  tons  over  that  of  1906.  Of  the  machines  in  use  in 
1907,  836  were  of  the  pick  or  puncher  type,  243  were  chain-breast  ma- 
chines, and  1  was  a  long-wall  machine. 

The  coal-mine  workers  of  Illinois  are  probably  better  organized 
than  those  of  any  other  of  the  bituminous  coal-mming  States,  by  far 
the  larger  number  of  the  coal  mines  in  the  State  workmg  8  hours  per 
day.  In  1907,  out  of  a  total  of  65,581  men,  60,268  were  reported  as 
working  8  hours  per  day;  8  mines,  employing  a  total  of  675  men, 
worketT 9  hours,  and  1  small  mine  reported  10  nours  as  the  length  of 
the  working  day  for  the  4  men  employed.  There  were  4,634  men 
whose  length  of  working  day  was  not  reported,  but  most  of  these  prob- 
ably worked  8  hours. 

The  coal  mines  of  Illinois  have  been  remarkable  in  their  freedom 
from  dust  or  gas  explosions  during  the  last  2  years.  In  1906  there  were 
only  2  deaths  attrioutable  to  this  cause,  and  in  1907,  out  of  a  total  of 
172  men  killed,  as  reported  by  Mr.  David  Ross,  secretary  of  the 
bureau  of  labor  statistics,  7  met  death  in  gas  or  dust  explosions;  92 
were  killed  and  301  injured  by  falls  of  roof  or  coal;  26  were  killed  and 
38  injured  by  powder  explosions  and  misplaced  shots;  33  were  killed 
and  158  injurea  by  being  caught  by  the  cars  or  motors;  2  were  killed 
by  electricity,  ana  7  men  were  killed  and  10  injured  in  shaft  accidents. 
live  deaths  and  66  injuries  were  attributed  to  other  causes. 

The  death  rate  per  1,000  men  employed  in  1907  was  2.62,  and 
the  number  of  tons  mined  for  each  life  lost  was  but  Uttle  less  than 
300,000. 

During  1907  there  were  2,988,386  short  tons  of  Illinois  coal 
washed  before  being  shipped.  The  cleaned  coal  from  the  washeries 
amounted  to  2,465,767  short  tons,  while  the  refuse  amounted  to 
522,619  tons. 
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The  statistics  of  production,  by  counties,  in  1906  and  1907,with  the 
distribution  of  the  product  for  consumption,  are  shown  in  the  follow- 
ing tables: 

Coal  production  of  Illinois  in  1906  and  1907 ,  by  counties^  in  short  tons. 

1©06. 


County. 


Loaded  at 

for  Bhip- 
m«Dt. 


Sold  to 
local 
imdfl 
and  UBcd 
bycm- 
ployneA. 


Used  at 

for  Bt«am 
ondheAt 


Made 
iDto 

COJtfc 


Tdtal 
quantity. 


Total 


pncc 
per 
ton. 


Aver- 

««» 

nam- 

berol 

da/s 

Active. 


AwragB 
number 

of  em- 


Bureau 

Christian 

Clinton 

Franklin.... 

Fulton 

Gallatin 

Grundy 

Henry 

Jackson 

Knox , 

Lasalle 

Livingston 

Logan 

McDonough. 

Macoupin 

Madison 

Marion , 

Marshall 

Menard 

Mercer 

Montgomery 

Peoria 

Perry 

Ranaolph 

Rock  Island 

St.  Clair 

Saline 

Sangamon 

Scott 

Shelby 

SUrk 

Tazewell 

Vermilion 

Will 

Williamson 

Other    counties  a 
and  Hmall  mine& 

Total 


467,661 

1, 506,564 
60,430 

551,957 
13,086 

1,130,149 
230,853 
355,121 
32,431 

3,415,475 

^,144, 160 
fii.^%034 
37fi,6S5 
3«;S,55l 
374,154 
073,250 
757,758 

U3M,176 

591.512 

ISpQOO 

4,41Se,S39 
M4,I94 

I,  m  3*^4 
7,ri3 

03,225 

108,691 
2, 10^,3(» 

120,788 
4,234,660 

633.094 


41J4^ 
*0,71S 

14,927 
37,iH9 
20,728 
44,018 
67,185 
32,3fi2 
3B,IfiS 

203,109 
45,077 
56,538 
U,H3 
85,8E7 
98,141 
4H,S«36 
21,711 
30,256 
22,OS0 
3^U9 

137,607 
41,560 
27,682 
47^341 

286tt?» 
15,863 

4,214 
42,143 
8,420 
76,««9 
219,907 
17,702 

418,056 


44,0&4 
46,231 
34,017 
23,424 
32,681 

2,500 
44,179 

6,744 

61,907 

400 

44, 414 

7,901 
23,D00 
200 
135,525 
82,556 
37,906 
18,50S 
16, 164 
15,3,15 
15,737 
19,40il 
73,974 

1.080 

158,046 

20,507 

148.823 

500 

2p5S9 

75 

4,59(Z 

61,009 

7,375 

140,459 

68,510 


10,0i3 


1,580,065 
034,46} 
515,796 
660,200 

1,579,224 

oe,73t 

1,162,019 

149, 18S 

640,196 

51,664 

1,467,672 

273,831 

435.559 

43,774 

3,637,827 

3,324,857 

1,042,866 
418,904 
420,971 
412,165 
720,415 
914,8^ 

1,500,716 
634, 270 
62,321 

4^004,811 
f^,864 

4,543,849 

12,437 

138, 2&7 

17,661 

1^,882 

2,389,285 
l54,<Ki5 

4^417,987 

1,130,560 


f2, 390, 498 

1,545,449 
510,351 
60f?,834 

1,909,349 
03,063 

1,764,697 
2^,663 
810, 174 
86,393 

2,366,626 
408,256 
440,068 
81,262 

3,372,863 

3,006,242 

1,(177,333 
663,842 
477,647 
540.804 
736,  Oil 

1,066,034 

1,406,789 
682,580 
102,333 

4,253,301 
997,015 

4,568,143 
21,707 
193,3^7 
29,372 
234, 12,1 

2,430,588 
247,017 

4,341,788 

1,640,083 


37,273,60(3 


2^778,141  1,418,107 


10,  o;^ 


41,480,104 


'SL52 
1.12 
.99 
1.07 
1.21 
1.01 
1,52 
l.tiO 
1.27 
K&5 
1,61 
L49 
1.01 
1.86 
.03 
.90 
1,03 
L58 
1,11 
1.31 
L02 
L17 
,03 
.02 
1.64 
.87 
l.ftZ 
1.01 
1.7* 

um 

1.66 
L33 
}.m 
L60 
.96 

1.40 


44,763,062 


L06 


186 
172 
146 
257 
20S 
186 
367 
286 
166 
161 
200 
180 
176 
17S 
193 

2Z7 
223 
183 
201 
102 
212 
197 
186 
178 
200 
171 
181 
224 
174 
200 
186 
103 
175 
100 


102 


4,413 
1,67S 

811 
656 

2,468 
177 

3,001 
299 

1,238 
13S 

3,513 
506 
686 
123 

4,61& 

4,288 

1,389 
077 
741 
760 

7m 

1,210 
2,174 

875 

127 

5,309 

1,385 

6,000 

42 

360 
37 

29a 
3,338 

6,3X3 

3,074 


01. 0 


a  Bond,  Calhoun,  Greene,  Hancock,  Jefferson,  Jersey,  Kankakee,  McLean,  Macon,  Morgan,  Patnam, 
Schuyler,  Warren,  Washington,  White,  and  Woodford. 
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Coal  produeUon  of  lUinois  in  1906  and  1907 ,  by  counties y  in  short  tons — Continued. 

I90r. 


County, 


LoAdedat 

mlneEi 
for  ahip- 


aold  to 

trade 
acdtiHid 
by  em- 
ployees* 


Used  at 

for  fftoom 
findheAt 


Into 
cote. 


Total 
quantity. 


Total 
ynlue. 


Aver- 
pdoo 
ion* 


Aver- 

ftge    Average 
tmm-    number 
ber  of,  of  em- 
days  iployeoa. 
active.  J 


Btuv&u... 

Ghrlattiui. 
Clinton. . . 
FranklEn.. 
Fulion.... 

O&llAtlll,. 

OruMdy... 

B«Dry* 


£nox. 


livlngston..* 

Loon 

licDcmougk  > 
Mftcoupln 

Mttdbon*  — 
MArion....... 

llAnEtuO]..... 

Mvuid 


IfcmtBomiuy . 


Randolph 

Rodi  IflUnd, 

et.cutr 


1,224,132 
1,231,^40 

i,Dge,4ia 

53/113 

I»  ^2,649 

S2,^ 

527,546 


8coi 

Sh^bF 

stftik.,... 

Tauwoll 

VenaOloD 

Will 

WElUttsiAon*  <  ♦  * ,  *  ^ 

Othar    oouutlefltii 

and  small  mlnes^ 


1,309,045 

KJ4,fift4 

384,301 

21,240 

4,2g0,a« 

3,757,&50 

1,092,376 

430,1)60 

300,442 

431,707 

1,221,633 

969,  «S7 

1*617,168 

780,004 

ii,&eo 

4,170,0^ 

2, 1?»,240 

4,e«&,3S8 

7,700 

116,606 
3,110 

144,110 
3,7B0rS4|» 

163,010 
5, 469, £47 

S18,0Q3 


61.SS5 
72,012 
23,683 
23,270 
73,129 
12,644 
53,604 
53,575 

40,452 

310,  rio 
60.087 
70,037 
10,489 
O'J,]06 
^7,100 
55,203 
27,764 
73,711 
10,  ODD 
37,515 

115,  HO 
43,301 
38,117 
39,343 

108,6&4 
29,221 

396,303 
9,309 
32,5^7 
22,181 
S7.H^t3 

136.887 
14,  IDS 
60,104 

394,343 


72, 
72  > 
00, 
^1 
44, 

3, 
51, 

3> 
66, 

56, 

7, 

22, 

164, 

37, 
24, 
15, 
II 
29, 
17, 
64, 
15, 
2i 

137, 
40, 

161, 

7, 

4^ 
53, 


167,093 
56,910 


010,702 
368,159 
302,391 
306,  (»&6 
113, 6  VI 

78,055 
327,321 
149,721 
645,333 

40,006 
677,990 
303,497 
477,115 

32,199 
507,270 
927,721 
185,533 
4P2,706 
3S9,91S 
453,621 
2S9,021 
103,312 
784,469 
824,761 

511,870 
247,^42 
100,012 

17,639 
155,030 

25,897 
23-5,971 
973,253 
183, 986 
607,944 


1,271,: 


*2, 979, 557 

1,451,625 

1,232,664 

1,3^,744 

2,387,615 

81,445 

1,945,686 

246,057 

819,504 

07,8fi4 

2,060,773 

424,659 

506,971 

*jl,335 

4,412,539 

3,asM,06S 

1, 150,  493 

753, 430 

413,864 

620,  &72 

1,275,647 

1,274,774 

1,678,054 

770,74^ 

86, 479 

3,865, 7S6 

2,217,013 

5,0^,248 

28,556 

183.897 

43,628 

27B,127 

3,097,416 

290,558 

5,541,310 

1,929,  §04 


$1.48 

Loe 

.95 
l*Off 
L13 
1.04 
L47 
1.64 
1.27 
1.66 
1.59 
1.40 

i.oe 

L90 

.98 

.03 

.95 

156 

1.06 

1.37 

,99 

1.16 

.94 

.Qi5 

l.^ 

.86 

.99 

.97 

1.62 

1.18 

1.68 

L17 

LOL 

L58 

,97 

1.52 


Total 46,908,113  2,775,321 


1,635,112     ^,^^  51,317,146  J54,6g7,3S2 


1.07 


223 
194 
217 
2,^7 
238 
156 
260 
178 
170 
178 
237 
248 
195 
183 
209 
214 
282 
266 
190 
222 
180 
224 
215 
215 
204 
191 

:s2 

101 
223 
209 
189 
240 
243 
236 
214 

233 


4,433 

1,654 

1,672 

1,614 

3,037 

142 

2,610 

318 

956 

92 

3,259 

564 

755 

88 

4,779 

4,008 

1,129 

973 

693 

633 

1,545 

K373 

2,035 

960 

80 

4,902 

2,7U 

0,428 

50 

294 

72 

373 

2,877 

463 

5,000 

2,350 


65,581 


«  Bond,  Calhoan,  Oraene,  Hancock,  Jefferson,  Jersey,  Kankakee,  McLean,  Macon,  Morgan.  Putnam, 
Schuyler,  Wabaah,  Warren,  Washington,  White,  and  Woodlord. 
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In  the  following  table  are  shown  the  statistics  of  production  of  coal 
in  Illinois, by  counties,  during  the  last  5  years, with  the  increases  and 
decreases  in  1907  as  compared  with  1906: 

Coal  production  of  Illinois,  1903-1907,  by  countieSy  in  short  tons. 


County. 


Bond 

Bureau 

Calhoun 

Cass 

Christian 

Clinton 

Fulton 

Gallatin 

Greene 

Grundy 

Hamilton 

Hancock 

Henry 

Jackson 

Jefferson 

Jersey 

Johnson 

Kankakee 

Knox 

Lasalle 

Livingston... 

I^ogan 

McDonough.. 

McLean 

Macon 

Macoupin 

Madison 

Marion 

Marshall 

Menard 

Mercer 

Montgomery . 

Morgan 

Peoria 

Perry 

Putnam 

Randolph 

Rock  Island . . 

81.  Clair 

Balino 

Bangamon  — 

Schuyler 

Scott 

Shelby 

Stark 

Tazewell 

Vermilion 

Warren 

Washington . . 

White 

Will 

Williamson... 

Woodfonl 

Small  mines.. 


ToUl 

Total  value. 


176,342 

1,846,642 

5,300 

1,768 

1,024,302 

920,391 

1,105,930 

72,205 

6,639 

1,392,427 

1,200 

7,380 

156,870 

913,283 

28,245 


2,333 

74,228 

105,055 

1,882,589 

122,773 

469,578 

28,104 

196.100 

110,000 

2,414,499 

2,950,496 

1,095,952 

479,041 

483,447 

642,746 

458,987 

4,358 

958.982 

1,236,368 


535,895 

69,641 

3,464,069 

433,328 

4,470,962 

12,927 

24,776 

108,508 

43,166 

253.653 

2,955,071 

14,989 

91,766 


49,240 
2,881,653 
a  123,501 

46,711 


1904. 


158,116 

1,821,867 

6,500 

810 

838,943 

854,719 

1,247,215 

92,908 

5,986 

1,334,422 


7,923 
149,259 
889,607 
32,788 


700 


73,806 

1,542,518 

186,638 

350,037 

20,211 

198,513 

180.851 

2.170,292 

3,341,989 

1,010,508 

467,724 

463,985 

566,801 

499,218 

4,737 

912,422 

1,296,962 


531,465 

86,219 

3,417,632 

568,670 

4,219,199 

11,673 

19,409 

129,846 

27,657 

194,891 

2,792,046 

10,784 

97,069 


76,538 
3,395,397 
6  105,185 

56,406 


36,957,104  I  36,475.060 
$43,196,809  $39,941,993 


1905. 


126,231 

1,701,255 

4,727 


879,360 

579,281 

1,529,249 

82,682 

4,435 

1,310,892 


3,300 
146,995 
818,841 
25,925 


700 

58,972 

1,772,988 

284,964 

445,546 

19,496 

159,921 

231,235 

3,177,484 

3,434,399 

1,009,759 

499,672 

415,266 

532,854 

598,064 

4,565 

897,946 

1,296,572 


440,991 

68,383 

3,329,914 

675,701 

4,324,263 

2,880 

13,423 

104,216 

22,725 

231,373 

2,342,238 

10,354 

87,913 


137,957 

4,167,962 

6  348,707 

69,777 


1906. 


132,326 

1,580,065 

5,045 


934,452 

515,796 

1,579,224 

92,731 

2,206 

1,162,019 


4,496 

149,188 

646,196 

7,600 

1,397 


oV,  40V 

51,654 

1,467,672 

273,831 

435,559 

43,774 

145,000 

292,884 

3,637,827 

3,324,857 

1,042,866 

418,904 

429,971 

412,165 

720,415 

9,100 

914,863 

1,509,716 

156,926 

634,270 

62.321 

4,904,811 

960,864 

4,543,849 

3,090 

12.437 

138,257 

17,661 

189,882 

2,380,286 

9,520 

85,812 

8,000 

164,965 

4,417,987 

6  717,666 

69,290 


1907. 


138,990 

2,010,762 

2,850 


1,368,160 
1,302,391 
2,113,643 
78,066 
2,310 
1,327,321 


2,084 

149,721 

646,333 

12,000 

1,162 


26,704 

40,996 

1,677,990 

303,497 

477,115 

32,199 

151,146 

209,766 

4,607.270 

3,907,721 

1,186,633 

482,790 

389,918 

463,621 

1,289,021 

6,613 

1,103,312 

1,784,409 

362,868 

824,761 

62,938 

4,611,879 

2,247,843 

6,160,042 

7,663 

17,639 

156,930 

25,807 

236,971 

2,973,253 

9,139 

29,000 

16,453 

183,966 

6,007,944 

cl,466,706 

76,036 


38;  434,363     41,480,104     61,317,146 
$40,577,592  $44,763,002  $54,687,383 


Increase 
(+)  or  de- 
crease (— ), 
1907. 


6,665 

430,677 

2,196 


433,707 
786,606 
634,419 
14,676 
104 
165,302 


3,464 


4,400 


13,796 

10,658 

310,318 

30,006 

41,566 

11,575 

6,146 

38,118 

860,443 

603,864 

142,607 

68,802 

40,053 

41,456 

668,006 

3,687 

188,449 

374,753 

206,930 

190,401 

9,383 

302,983 

1,306,978 

616,198 

4,468 

5,302 

17,673 

8,236 

46,080 


381 

56,812 

8,463 

20,080 

1,370,067 

748,142 

5,745 


+    0,887,042 
+  10,924,830 


a  Includes  production  of  Wabash  County.  6  Includes  production  of  Franklin  Comity. 

e  Includes  pro<luction  of  Franklin  and  Wabash  counties. 

The  coal  fields  of  Illinois  are  included  in  the  eastern  interior  field, 
which  underlies  the  greater  part  of  Illinois,  the  southwestern  part  or 
Indiana,  and  part  of  western  Kentucky.  Nearly  three-fourths  of  the 
entire  State  is  underlain  by  productive  coal  measures,  the  total  area 
being  estimated  at  35,600  square  mile^.  It  has  been  considered  thd 
largest  coal-bearing  area  of  any  one  State  in  the  Union,  though  more 
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definite  knowledge  may  sliow  either  North  Dakota  or  Montana  to 
equal  or  exceed  it.  The  coals  of  the  State  as  a  whole  have  never  been 
thoroughly  studied,  so  that  statements  as  to  the  number  of  coals  and 
their  correlation  and  extent  can  not  be  given  as  yet.  The  revival  of  the 
State  geolo^cal  survey  during  1905,  and  the  work  already  done  by  it, 
in  cooperation  with  the  United  States  Geological  Survey,  give  promise 
of  soon  placing  our  knowledge  of  the  coals  of  the  State  on  a  more  exact 
basis.  During  1906  the  geologic  work  in  the  coal  iields  of  Illinois  con- 
sisted of  a  survey  in  the  southern  lUinois  fields,  the  Eldorado  and  New 
Haven  ({uadrangles  bein^  completed.  A  preUminary  report  on  these 
quadrangles  has  been  pnnted  m Bulletin  No.  316,  ''Contributions  to 
Economic  Geology,  1906."  During  1906  and  1907  additional  work 
was  done  to  the  west  of  the  Eldorado  quadrangle  and  in  the  region  of 
East  St.  Louis  and  around  Peoria,  in  addition  to  a  considerable  amount 
of  reconnaissance  work,  especially  along  the  western  and  southern 
border  of  the  coal  field.  Tne  work  already  done  has  served  to  show 
that  the  main  coal  beds  have  an  extraordinary  decree  of  regularity  as 
compared  with  the  coal  series  of  the  Appalachian  trough.  This  is 
especially  true  of  coals  5,  6,  and  7.  Thus  it  has  already  been  demon- 
strated that  coal  5  in  southeastern  Illinois  corresponds  to  coal  9  of 
western  Kentucky,  where  apparently  it  is  the  principal  bed  being 
worked  over  most  of  the  western  Kentucky  coal  field.  The  tracing 
also  seems  to  show  that  it  is  the  same  as  coal  5  in  southern  Indiana, 
which  is  the  main  coal  of  southern  Indiana.  In  the  same  way  it  has 
been  shown  that  coal  No.  7  of  southern  Illinois  is  identical  with  coal 
No.  11  of  western  Kentucky.  This  coal  is  charactoiized  by  a  shale 
parting  or  "blue  band,"  and  other  features  of  the  work  already  com- 
pleted seem  to  indicate  that  it  is  persistent  well  up  into  the  middle  of 
the  State  and  possibly  beyond.  It  is  now  hoped  that  by  the  end  of 
1908  sufficient  work  will  have  been  completed  to  at  least  indicate,  if 
not  demonstrate,  the  con'elaticm  of  the  principal  coal  beds  over  the 
developed  portions  of  the  field.  The  work  of  Mr.  David  White  on  the 
lower  coals  has  already  shown  that  the  earlier  correlations  can  not  be 
relied  upon.  '  He  has  shown  that  the  No.  2  coal  of  GiTindy  County  is 
about  at  the  level  of  the  lower  Kittannins  coal  of  Pennsylvania,  and 
that  coals  Nos.  2  to  6  probably  fall  within  the  time  interval  represented 
in  Pennsylvania  by  the  Allegheny  formation  or  lower  productive 
measures.  It  is  not  yet  clear  that  the  No.  2  coal  of  McDonough  and 
other  counties  is  at  the  same  horizon  as  the  No.  2  of  Grundy  County. 
He  has  found  that  the  so-called  No.  1  coals  of  different  parts  of  the 
State  occur  at  distinctly  different  stratigraphic  positions.  Thus,  he 
finds  the  No.  1  coal  of  Rock  Island  County  belongs  in  the  upper  Potts- 
ville,  coming  probably  within  the  limits  of  the  Connoquenossing:  sand- 
stone of  the  Pennsylvania  section.  The  No.  1  coal  of  Scott  County 
failed  to  yield  gooa  fossil  evidence  of  its  age,  but  the  supposed  repre- 
sentative of  tliis  bed  in  the  deep  mine  at  Litchfield  appears  to  be 
somewhat  younger,  probably  not  older  than  the  Mercer  group  of  Penn- 
sylvania. On  the  other  hand,  the  No.  1  coal  of  Hardin  County,  in  the 
southern  part  of  the  State,  he  finds  to  come  about  100  feet  below  a 
coal  of  lower  Pottsvillc  age.  These  facts  are  interpreted  to  mean  that 
during  early  Pottsville  time  when,  for  example,  the  Pocahontas  and 
New  lliver  coals  were  being  deposited,  the  Illinois  coal  field  was 
restricted  to  a  small  part  of  the  present  basin,  that  changing  condi* 
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tions  allowed  the  gradual  spread  of  the  coal-forming  conditions,  but 
that  the  present  limits  of  the  field  were  not  reached  until  late  Potts- 
ville  time. 

The  coal  field  in  Illinois  occupies  a  basin.  In  the  center  the  lower 
coals  are  at  least  1,000  feet  deep,  and  the  outcropping  rocks  belong  to 
the  upper  or  nonproductive  coal  measures.  Around  the  edge  of  the 
basin  tne  productive  measures  outcrop  in  a  broad  belt.  Except  along 
the  southern  edge  and  part  of  the  western  edge  of  the  field,  the  coal 
beds  and  other  rocks  he  with  such  sUght  dips  as  to  be  practically  level. 
A  striking  exception  to  this  is  the  sharp  fold  that  enters  the  coal  field 
near  La  Salle  and  extends  to  the  soutneast.  This  appears  to  be  an 
anticHne  in  which  the  western  Hmb  is  very  sharply  depressed,  carrying 
the  coals  several  hundred  feet  lower  than  they  are  immediately  east  of 
the  axis  of  the  fold.  West  of  this  fold,  in  the  northwest  part  of  the 
field,  the  dip  is  eastward  about  7  feet  to  the  mile.  Around  the  south- 
west and  southern  margins  the  dip  becomes  much  steeper.  In  the 
southeast  part  of  the  State  the  rocks  are  disturbed  by  faulting  and  the 
flow  of  igneous  rocks.  A  notable  fault  or  break  enters  the  State  from 
Kentuctjr  at  Shawneetown. 

Beginning  at  the  northeast,  in  the  Danville  field,  two  beds  of  coal  are 
worked,  each  from  5  to  7  feet  thick  and  80  feet  apart.  The  coals  have 
been  considered  the  equivalent  of  Nos.  6  ana  7.  No.  6  has  been 
applied  to  what  is  locally  known  as  the  Grape  Creek  bed,  and  No.  7  to 
the  Danville  bed.  The  coals  are  reached  at  depths  of  from  0  to  200 
feet. 

Northwest  of  Danville  are  the  Wilmington  and  Streator  fields.  In 
the  first  the  Wilming;ton  coal,  sometimes  called  No.  2,  is  worked. 
The  coal  is  thin  and  irregular,  averaging  only  about  3  feet,  though 
increasing  to  6  feet  in  places.  This  coS  underfies  part  of  Will  County, 
two-thirds  of  Grundy  County,  the  northeastern  part  of  Kankakee 
County,  and  parts  of  Livingston  and  La  Salle  counties.  It  lies  at 
depths  of  from  0  to  550  feet. 

In  the  Streator  field  in  La  Salle,  Livingston,  and  Kankakee  counties 
the  Streator  coal,  which  has  been  called  the  No.  7,  is  worked.  It  has 
a  thickness  of  from  4  to  8  feet,  with  an  average  of  about  5  feet,  and  is 
worked  at  depths  of  from  65  to  200  feet  east  of  the  fine  of  the  La 
Salle  fold.  West  of  that  fold  the  worked  coals  are  from  375  to  500 
feet  below  the  surface.  They  are  from  3  to  5  feet  in  thickness,  and 
have  been  correlated  as  beds  Nos.  2  to  5. 

Westward  from  La  Salle  the  coals  correlated  as  Nos.  2,  5,  and  7 
have  been  worked.  The  so-called  No.  5  lies  150  feet  above  the  No.  2, 
and  No.  7, 50  feet  still  higher.  The  coals  range  in  thickness  ^m  2  J  to 
4  feet,  and  are  worked  at  depths  of  from  0  to  555  feet.  The  Kewanee 
coal  of  Henry  County,  correlated  as  coal  No.  6,  is  4  feet  thick,  and  less 
than  100  feet  deep,  and  in  Stark  County  it  is  from  2i  to  6  feet  thick, 
at  depths  of  from  0  to  130  feet.  A  coal  correlated  as  No.  4,  4  to  6  feet 
thick,  underUes  most  of  Stark  County  and  outcrops  alon^  the  river 
bluffs  in  Peoria  County.  Coal  called  No.  2,  4  feet  thick,  is  reported 
under  the  river  bottoms  at  depths  of  120  feet,  and  No.  1,  3  feet  thick, 
at  235  feet.  In  Rock  Island  and  Mercer  counties  the  worked  coals 
are  shallow  and  from  2  to  4  feet  thick. 

West  and  southwest  of  Peoria  coals  called  Nos.  2,  4,  5^  6,  and  7  are 
worked,  lying  at  depths  of  less  than  200  feet,  and  varymg  from  2  to 
6  feet  in  thicKness.    The  bed  principally  w^orked  is  coirelated  as  coal 
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No.  4.  Farther  west,  along  the  Mississippi  Valley,  the  lower  coals, 
with  thicknesses  of  from  2  to  3  feet,  are  worked  at  depths  of  usually- 
less  than  100  feet.  The  lower  coals  continue  southward  with  a  thick- 
ness of  3  to  4  feet.  The  higher  coals  outcrop  in  the  western  part  of 
the  fourth  district,  in  Tazewell  and  Menard  counties,  where  coals 
caUed  Nos.  4  and  5,  with  a  thickness  of  from  4  to  5  feet,  outcrop  at 
depths  of  less  than  200  feet.  From  the  latitude  of  Springfield  south- 
ward the  outcrop  of  the  productive  measures  becomes  compara- 
tively narrow,  the  eastward  dip  becoming  steeper,  so  that  each  of 
the  various  coals  is  near  the  surface  withm  a  comparatively  narrow 
belt.  The  coals  are  mined  at  slight  depths,  usually  less  than  100  feet. 
In  the  river  counties  they  range  from  2  to  5  feet  in  thickness,  but 
are  generally  less  than  3  feet.  The  bulk  of  the  worked  coal  from 
Sangamon  and  Macoupin  counties  is  taken  from  under  the  outcrop 
of  the  upper  coal  measures.  A  few  mines  in  these  counties,  however, 
reach  the  so-called  coal  No.  5  at  depths  of  from  50  to  200  feet,  where  it 
has  a  thickness  of  from  5  to  7  feet.  In  Madison  and  St.  Clair  coun- 
ties the  main  coal  worked  is  known  as  the  Belleville  bed.  A  short 
distance  above  it  is  another  bed  of  almost,  if  not  quite,  equal  thick- 
ness. These  coals  have  a  thickness  ranging  from  5  J  to  7  i  feet,  with 
an  average  of  over  6  feet.  They  are  mined  at  depths  vaiying  from 
50  to  300  feet,  most  of  the  large  mines  having  a  depth  of  from  100 
to  200  feet.  They  imderlie  all  the  uplands  of  Madison  County,  and 
three-fourths  of  St.  Clair  County.  The  area  within  which  the  pro- 
ductive measures  come  to  the  surface  continues  around  the  south 
end  of  the  field,  with  a  width  of  from  20  to  30  miles.  Along  its  south- 
em  edge  only  the  lower  coals  are  exposed,  usually  with  a  thickness 
of  less  than  3  feet.  Within  the  northern  portion  of  this  strip  coals 
that  have  been  correlated  as  Nos.  4,  5,  6,  and  7  are  workable  at  depths 
of  less  than  300  feet.  Of  these  No.  5  varies  from  5  to  7  feet  in  thick- 
ness where  worked;  No.  6  from  8  feet  down;  No.  7  from  10  feet  down. 
Coal  No.  6,  or  the  Duquoin  coal,  averages  about  6  feet  in'  the  mines. 
It  is  extensively  mined  in  Randolph  and  Perry  counties  at  depths 
of  up  to  200  feet.  A  9-foot  bed  is  worked  at  St.  Johns  at  a  depth 
of  300  feet.  At  Coulterville,  in  Randolph  County,  a  6-foot  bea  is 
found  at  370  feet.  Coal  No.  7  varies  from  about  4  feet  in  Gallatin 
County  to  an  average  of  9  feet  in  many  of  the  mines  of  Williamson 
County,  where  it  is  Known  as  the  Carterville  bed.  The  coal  under- 
lies the  north  half  of  this  county  at  depths  up  to  150  feet.  Coal  No. 
5  lies  100  to  150  feet  deeper.  In  Jackson  County  the  Big  Muddy 
coal,  probably  coal  No.  2,  is  from  5  to  7  feet  thick*,  with  an  average 
thickness  in  the  mines  of  over  6  feet.  In  depth  it  varies  from  20  to 
166  feet.  In  Johnson  County  a  3-foot,  4-incn  surface  coal  is  mined. 
In  Saline  County  coal  is  found  at  144  feet;  at  Harrisburg  with  a 
thickness  of  6  to  7  feet.  No.  7,  3  to  5  feet  thick,  outcrops  over  the 
county.  In  Gallatin  County  the  coals  worked  range  from  4  feet  to 
4  feet  10  inches  at  depths  of  less  than  100  feet.  Within  the  area  of 
outcrop  of  the  upper  or  barren  coal  measures,  shafts  have  been  sunk 
to  the  coals  in  the  underlying  productive  measures.  The  coals  range 
in  thickness  from  3  to  8  feet  and  up  to  1 1  feet,  and  in  depth  up  to 
1,004  feet.  Many  of  the  mines  have  a  depth  of  from  600  to  900  leet. 
The  principal  coals  are  supposed  to  lie  at  the  horizons  of  Nos.  5, 6,  and 
7.  In  the  eastern  part  of  the  State  is  a  large  area  in  which  at  present 
is  no  mining,  but  m  which  the  evidence  mdicates  that  it  is  only  a 
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question  of  time  until  this  will  prove  as  valuable  a  part  of  the  field  as 
any  other. 

Kecent  analyses  of  the  Illinois  coals  showed  them  to  contain  from 
6  to  12  per  cent  of  moisture;  from  6  to  12  per  cent  of  ash;  from  33  to 
42  per  cent  of  volatile  matter;  from  34  to  50  per  cent  of  fixed  carbon; 
from  1  to  4i  per  cent  of  sulphur.  The  No.  7  coal  of  Williamson  County 
will  run  even  better — 3  to  6  per  cent  of  moisture;  4  to  9  per  cent  of 
ash;  30  to  40  per  cent  of  volatile  matter;  50  to  56  per  cent  of  fixed 
carbon;  and  0.8  to  2  per  cent  sulphur.  And,  on  the  other  hand,  the 
slack  coal  from  many  of  the  mines  runs  from  20  to  25  per  cent  of  ash, 
with  corresponding  decrease  in  the  valuable  constituents. 

Most  of  tne  coalof  the  State  is  reached  by  shafts,  which,  as  a  rule, 
are  well  equipped  with  self-dumping  cages  where  large  cars  are  used, 
or  with  double-deck  cages,  hoisting  two  cars  at  a  time,  where  the 
cars  are  small.  The  shafts  range  in  depth  from  80  feet  to  over  1.000 
feet.  While  the  room  and  pillar  method  largely  prevails,  many  oi  the 
thinner  coals  are  worked  by  the  long-wall  method,  especially  in  the 
mines  on  the  thinner  lower  coals.  In  the  long-wall  field  the  rock 
refuse  hoisted  amounts  to  10  to  15  per  cent  of  the  coal  hoisted. 
Machine  mining  has  not  made  the  process  in  this  State  that  it  has 
in  some  others  on  account  of  the  smallmining  machine  differential. 
The  majority  of  the  mines  are  fairly  dry,  requiring  but  little  pump- 
ing. Mine  cars  carry  from  1  ton  to  3  J  tons,  and  as  the  dip  is  usually 
low  and  haulage  easv,  mechanical  haulage  has  been  introduced  but 
slowly,  tail  rope  antf  electric  motors  being  used.  While  a  majority 
of  the  hoists  are  second  motion,  all  of  the  lai^er  new  mines  use  first 
motion  engines.  Tipples  are  well  built,  most  of  the  new  ones  beins 
of  steel.  They  are  usually  well  equipped  with  shaking  screens,  and 
at  many  of  the  mines  the  screenings  are  washed  and  rescreened.  As 
a  nile  the  coal  is  weighed  run  of  mine.  Illinois  coal  goes  to  IlUnois, 
eastern  Iowa,  southern  Wisconsin,  and  Minnesota,  and  southeastern 
Missouri.    Chicago  is  naturally  the  largest  market. 

Probably  the  earliest  mention  of  coal  in  the  United  States  is  con- 
tained in  the  journal  of  Father  Hennepin,  a  French  missionary,  who 
as  early  as  1679  reported  a  "cole''  mine  on  the  Illinois  River,  above 
Fort  Crevecoeur,  near  the  site  of  the  present  city  of  Ottawa.  Father 
Ilennepin  marked  the  location  of  the  occurrence  on  the  map  which 
illustrates  his  journal.  It  is  also  probable  that,  outside  of  anthra- 
cite mining  in  Pennsylvania  and  the  operations  in  the  Richmond 
basin  of  Virginia,  Illinois  holds  the  record  for  priority  of  production. 
The  eariiest  statement  that  we  have  in  regard  to  actual  mining  in 
Illinois  is  that  coal  was  produced  in  Jackson  County  in  1810  from  a 
])oint  on  the  Big  Muddy  River.  A  flatboat  was  loaded  with  coal  at 
this  place  and  shipped  to  New  Orleans,  but  the  quantity  is  not  stated. 
Again,  it  is  reported  that  in  1832  several  boat  loads  were  sent  from 
the  same  vicinity  to  the  same  market.  Another  record  is  found 
stating  that  150,000  bushels  (or  6,000  tons)  of  coal  were  mined  in 
1833  in  St.  Clair  County  and  hauled  by  wagons  to  St.  Louis.  From 
1840  to  1860  the  bureau  of  statistics  or  the  State  is  without  any  reli- 
able data  in  regard  to  the  coal-mining  industry,  although  some 
scattering  statistics  are  found  in  the  geologicaP reports  published 
by  tlio  wState  government.  The  production  of  coal  m  Illinois  since 
1833  will  be  fotmd  in  the  table  on  a  preceding  page  giving  the  his- 
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toiy  of  coal  production  in  the  United  States  from  the  earUest  times 
to  the  close  of  1907. 

According  to  Mr.  Campbell's  estimate  ^  the  original  coal  supply  of 
Illinois  when  mining  began  was  240,000,000,000  short  tons,  all  bitumi- 
nous and  contained  within  a  total  area  of  35,600  square  miles.  The 
total  production  of  the  State  at  the  close  of  1907,  as  far  as  records  are 
obtainable,  amounted  to  645,868,309  tons,  which,  with  a  half-ton 
wasted  for  every  ton  mined,  is  equivalent  to  a  total  exhaustion  of 
968,000,000  shoit  tons,  from  which  it  appears  that  the  exhaustion  to 
the  close  of  1907  was  about  0.4  of  1  per  cent  of  the  total  estimated 
supply.  The  production  oi  coal  in  Illinois  in  1907  was  about  8  per 
cent  of  the  aggregate  production  to  the  close  of  that  year,  and  the 
quantity  of  coal  estimated  as  still  remaining  in  the  ground  at  the  close 
of  1907  is  4,664  times  the  production  of  that  vear,  or  about  2,500 
times  the  exhaustion  represented  by  that  procfuction. 

INDIANA. 

Total  prodnction  in  1907,  13,985,713  short  tons;  spot  value, 
$15,114,300. 

Indiana  continues  to  rank  sixth  among  the  coal-producing  States, 
although  in  1907  it  closely  rivaled  Alabama  as  the  hfth  State  in  coal- 
producmg  importance.  Indiana's  coal  production  has  increased  with 
marked  rapidity  during  the  last  decade.  The  developments  in  Greene 
and  SuUivan  counties  have  been  conspicuous  factors  m  this  increasing 
production.  In  1907  the  coal  production  of  Indiana  showed  an 
mcrease  over  the  j)receding  year  of  1,893,153  short  tons,  or  15.66 
per  cent,  in  quantity,  and  of  $1,998,039,  or  15.23  per  cent,  in  value. 
Alabama's  production  in  1907  over  1906  increased  only  8.72  per  cent 
in  quantity  and  5.09  per  cent  in  value,  and  reached  a  total  of  14,250,454 
short  tons,  or  about  265,000  tons  more  than  that  of  Indiana.  Indi- 
ana's increase  in  1907  over  1906  exceeded  by  750,000  tons  the  increase 
in  Alabama's  production,  and  a  corresponding  gain  in  1908  would  give 
Indiana  the  lead  over  Alabama.  The  counties  in  Indiana  in  which 
the  principal  increases  were  shown  in  1907  over  1906  were  Vigo, 
527,284  tons;  Sullivan,  481,993  tons;  Greene,  466,458  tons;  Clay, 
165,279  tons;  Vermilion,  99,625  tons;  and  Warrick,  120,507  tons. 
The  first  five  of  these  are  the  five  most  important  producing  counties 
in  the  State,  while  Warrick  County  had  of  the  six  the  largest  per- 
centage of  increase. 

In  1906  the  mining  operations  in  Indiana,  as  in  most  of  the  coal- 
producing  States,  were  considerably  interfered  with  by  the  suspension 
of  work  by  the  miners,  pending  a  settlement  of  the  wage  agreements, 
15,875  men,  out  of  a  total  or  20,970  men  employed  in  the  State, 
having  been  idle  for  an  average  of  63  days,  while,  notwithstanding 
this  interruption,  the  production  in  1906  showed  a  slight  gain  over 
1905.  In  1907  the  loss  of  time  by  reason  of  labor  disaffection  in 
Indiana  was  negligible,  there  being  but  3,176  men  on  strike,  and  the 
average  idleness  amounting  to  only  13  days  for  each  man.  In  the 
report  for  1906  it  was  stated  that  had  it  not  been  for  the  time  lost 
by  the  suspension,  and  other  things  being  equal,  the  production  of 
Indiana  in  that  year  would  have  amounted  to  15,000,000  tons,  and 

•  Coal  fields  of  the  United  States,  by  Marlus  R.  Campbell,  U.  S.  Geol.  Survey,  1908. 
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this  figure  would  probably  have  been  closely  approached  in  1907  had 
it  not  been  for  the  effects  of  the  monetary  disturbances  in  the  latter 
part  of  the  year  and  a  shortage  of  railroad  cars  during  the  first  9 
months.  It  has  bfeen  estimated  that  the  deficiency  in  car  supply 
caused  a  shortage  in  production  of  600,000  tons  and  that  a  furtner 
reduction  of  500,000  tons  was  caused  by  the  financial  depression. 
But  for  these  two  factors  the  tonnage  would  have  exceeded  the 
15,000,000-ton  estimate  of  possible  production.  The  complaint  of 
deficient  car  service  was  said  to  have  been  made  against  practically 
all  the  railroads  in  the  State  except  the  Southern  Railway,  on  which, 
according  to  the  operators  along  that  line,  the  service  was  uniformly 
good  at  all  periods  of  the  year.  Freight  rates,  in  general,  have  been 
equalized  and  have  improved  from  the  operators'  point  of  view,  this 
having  been  due  to  a  considerable  extent  to  the  efforts  of  the  Indiana 
railroad  commission. 

The  total  number  of  men  employed  in  the  coal  mines  of  Indiana  in 
1907  was  21,022,  who  worked  an  average  of  197  days,  against  20,970 
men,  who  worked  an  average  of  175  days  in  1906.  The  average  pro- 
duction for  each  man  employed  in  1907  was  665  short  tons,  agamst 
576.7  tons  in  1906  and  469.7  tons  in  1905.  The  average  tonnage  per 
man  per  day  was  3.38  in  1907,  against  3.3  in  1906  and  3.11  in  1905. 
The  mcreased  productive  capacity  per  man  employed  was,  in  part, 
due  to  the  increased  use  of  mining  machinery,  the  statistics  for  1907 
showing  a  total  of  513  mining  machines  in  use,  with  a  total  machine- 
mined  product  of  5,310,607  short  tons,  against  471  machines  in  use 
in  1906,  with  a  machine-mined  product  of  4,251,740  short  tons.  In 
1906  the  percentage  of  the  machine-mined  product  to  the  total  was 
35.16,  while  in  1907  it  was  37.97.  Practicallv  all  of  the  important 
mines  in  the  State  are  operated  on  an  8-hour  basis,  mines  employing 
18,323  men  out  of  a  total  of  21,022  reporting  8  hours  as  the  length  of 
the  working  day.  The  mines  working  9  or  10  hours  are  practically 
local,  or  comparatively  unimportant  producers. 

According  to  the  report  of  Mr.  James  Epperson.  State  mine  in- 
spector, tlie  number  of  men  killed  in  the  coal  mines  or  Indiana  was  53, 
while  451  were  injured.  Of  the  53  men  killed,  2  met  death  through 
gas  and  dust  explosions,  18  through  explosions  of  powder  and  windy 
shots,  and  16  through  falls  of  roof  or  coal,  and  17  deatlis  were  attributed 
to  other  causes.  Of  the  451  men  injured,  153  were  hurt  by  falls  of  roof 
or  coal,  33  by  powder  explosions  and  windy  shots,  and  16  by  gas  and 
dust  explosions,  while  249  injuries  were  attributed  to  other  causes. 

One  company  reported,  in  1907,  having  washed  a  part  of  its  pro- 
duction. The  washery  contains  4  jigs  and  washed  m  1907  23,825 
tons  of  coal,  yielding  21,659  tons  or  cleaned  coal  and  2,166  tons  of 
refuse. 
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The  statistics  of  production  of  coal  in  Indiana  in  1906  and  1907, 
by  counties,  with  tne  distribution  of  the  product  for  consumption, 
are  shown  in  the  following  tables: 

Coal  production  of  Indiana  in  1906  and  1907,  by  counties,  in  short  tons. 

1006. 


County- 


a«7*.,„ 

DAVten *.*.... 

Dubois  andiufttii !  \ 
Foimt&lTi  and  War- 


0[bson 

Fftite 

Ptafj 

Pfbs... , 

SpAnofif 

SuUlTftn, 

VAndflrbuig. 
V«rn;UIoa... 
Vigi>. ..„.„. 

8maJl  I 


TMkI. 


Loaded  a.t 
mtofti  for 


123,604 

284,370 

A51J0O 

ft,82i 


2,308,103 

15a.7J?4 

l,314,7E]i3 

403, SD6 


U,10B,753 


Sold  to 
local 
trade 

anduaed 
byem- 


Usedftt 
lalam  for 

ateam 
mid  haat. 


R740 
41,  M} 
H4(I0 

37,Bda 
;s,404 

13,600 
3,22& 

afr,ioo 

142,201 
7,302 

105,240 
3fj,709 
2ti,210 


047,432 


Tota[ 
quantity. 


fi3,332 

3,140 
100 

2,051 
3,40a 
71,024 
10,099 
39,237 
212 
8,4»a 


55,  SSI 

7,fiai 

20,573 

53,747 

7,720 


l,10t,^ 
135,  l»5 
H700 

142,444 

2,307,486 

333,833 

707,027 

13,281 

407,957 

10. 2M 

2,416.847 

302,019 

1,342, 478 

3,ig7,i£& 

447,905 

28,210 


338,375     12,0^,5130 


Total 
value. 


tl,4B6,41g 
178,772 
39,375 

104,342 
108,354 
2,474,681 
3^,253 
009,000 

i8,«ei 

5Sa,lS4 

2e,j^ 

2,551,f>70 

337,504 

l,U5,l9ti 

2,238,7S0 

4^,478 

3L084 


13,116,201 


ATar- 

per 
ton. 


tl.35 
1.31 
1.35 

1.24 
1,18 
1.72 
US 
1.37 
L43 
1,12 
1.38 
LOft 
l.lt 

1.03 

Lia 


LOS 


Aver* 

&^ 
num- 
ber of 
days 
afitfve. 


103 
184 
300 

200 
203 
170 
184 
197 
233 

lao 

143 
143 
243 
164 

iga 


176 


Average 
number 
ofem- 
ployeoa. 


2,4M 

274 
10 

119 

224 
3,038 

489 

1,347 

33 

049 

63 

4,515 

437 
1,075 
3,S89 

6S7 


20,fl70 


1907. 


CUT' 

Dubois  and  Maitln,. 

fountain  and  War^ 

»a...,  —  *,....., 

Otbflon.. ...,.,. 

Onuw... ^....«. 

Kiw* 

Tvtm, 

SpsnoBr 

Sullivan 

VandArbuig... 

tTennillon 

Vipi 

Warrick 


Total... 


I,lfi3,548 
77,127 


35,132 

145,539 

5^6A3,24f} 

341,135 

§13. 105 

8,  on 

46^,029 

1,000 

2,§06,fie3 

90,064 

1,400,738 

3,500,049 

^7S£ 


12,887,937 


02,390 
30,S02 
8,460 

5,938 
.W,2fiO 
44,035 
£3,585 
18,200 

8,748 
38,316 
24,0I(i 
33,223 
2  J  7, 291 
13,300 
83,803 
50,002 
3fl,77S 

7&5,oai 


40.503 
4,067 


200 
5,n73 

0,370 

24.001 

240 

0,073 


58,019 
0.116 
28, 065 
71,891 
15,705 


342,715 


1,260,  ao7 

8,41(0 

41,270 

207,472 

2,773,94* 

374,099 

655,312 

17,9Li>5 

516, 4  Jg 

25,010 

2,897,840 

317,371 

1,442J03 

2,724,743 

568,522 

29,775 

IS,  §85,713 


11,607,050 

181,557 

12,074 

54,365 

252,717 

2,951,000 

676,142 

018,646 

28,950 

543,912 

30,870 

2,040,308 

305,990 

1,2^,081 

2,fl03,730 

547,300 

34,452 

15ai4,300 


11.32 
LAO 
1.43 

1.32 
122 
1.0B 
1.01 
1.40 
1.61 
LOS 
L42 

Loa 

1.15 
.89 

L07 
.06 

l.% 


2U6 
192 
00 

190 
248 
184 
169 
216 
197 
170 
106 

lee 

235 
207 
iSO 
208 


197 


2,570 

244 

IS 

347 
4,244 

566 

1,322 

39 

44 

4,084 

466 

1,857 

3,564 

641 


21,023 
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In  the  following  table  is  shown  the  production  of  coal  in  Indiana,  by 
counties,  during  the  last  five  years,  with  the  increases  and  decreases 
in  1907  as  compared  with  1906: 

Coal  production  of  Indioma,  190S-1907,  by  counties,  in  thort  ions. 


(bounty. 


Clay 

Daviefls... 
Dubois... 
Fountain. 
Gibson... 

Oreene 

Knox 

Parke 

Perry 

Pike 


Sullivan 

Vanderbuig. 

Vermilion 

Vigo 

Warren 

Warrick 

Small  mines. 

Total. 


10,794,662 
Total  value |«13, 244. 817 


1903. 


1,242,956 

183,092 

a8.540 

18.660 

81,946 

2,303,512 

177,046 

989,983 

24,941 

505.564 

19,948 

1,788,356 

241,068 

915, 171 

1,826.393 

5,250 

435,797 

25,830 


1904. 


960,094 

143,877 

al3,833 

41.452 

98,257 

2,440,420 

173,406 

924,001 

26,218 

408,391 

17,511 

2,061,212 

258,254 

1,068,427 

1,756,260 

6,545 

416,311 

27,780 


10,842,189 
112,004,300 


1905. 


1906. 


781,574 

101,429 

07,200 

ft79,995 

99,322 

2,458,065 

293,480 

750,314 

17,018 

452,396 

16,935 

2,571,818 

300,112 

1,302,667 

2,189,603 


447,576 
25,148 


11,805,252 


112,492,255  913,116.261 


1,101,228 

135,985 

014,700 

&84,4e9 

142,444 

2,307,486 

.  333,833 

707,027 

13,261 

407,957 

19,256 

2,415,847 

302,919 

1,342,478 

2,197,460 


447,905 
28,216 


12,092,560 


1907. 


1,266,507 
120,996 
08,460 
ft  41, 270 
207,472 

2,773,944 
374,009 
655,312 
17,966 
616,418 
25,916 

2,807,840 
317, 3n 

1,442,103 

2,724,743 


568,622 
26,775 


13,985,713 
$15,114,300 


Increase 
(+)  or  d»- 
lase(-), 
1907. 


165,279 
14,960 
6,240 
43,199 

66,  on 

466,468 
40,266 
61,715 
4,704 
18,461 
6,600 

481,003 
14,463 


+      627,284 


+      120,607 
-         1,441 


+  1,810, 18S 
+11,906,090 


o  Includes  Martin  County. 


t>  Includes  Warren  County. 


The  eastern  edge  of  the  eastern  interior,  or  central,  coal  field  under- 
lies the  southwest  portion  of  Indiana,  the  total  area  in  the  State  em- 
bracing 6,500  square  miles  and  underlying  26  different  counties,  in  18 
of  whicn  at  present  coal  is  produced  on  a  commercial  scale.  All  of  the 
coal  produced  in  Indiana  is  classed  as  bituminous  coal.  Tlie  coal 
along  the  eastern  edge  of  the  field  is  known  as  block  or  semiblock  coal. 
It  is  very  pure,  dry,  noncoking  coal,  and  derives  its  name  from  the  al- 
most perfectly  rectangular  blocks  into  which  it  breaks,  because  of  the 
pronounced  cleavage  planes  which  intersect  each  other  nearly  at  right 
angles.  The  rest  of  the  coal,  distinguished  locally  as  **  bituminous," 
is  classed  as  coking  and  gas  coal,  though  it  is  not  of  sufficiently  high 
grade  to  compete  for  those  uses  with  the  high-grade  coking  and  ^as 
coals  from  the  East.  As  a  steam  coal  it  competes  successfully  with 
the  Appalachian  coals  where  the  freight  rates  are  slightly  in  its  favor. 
Cannel  coal  is  successfully  mined  at  one  or  two  points. 

Coal  has  been  found  at  at  least  20  different  horizons,  and  as  many  as 
17  bods  have  been  passed  through  in  a  single  drilling  in  a  vertical  dis- 
tance of  800  feet.  Alost  of  these  are  thin,  but  beds  of  sufficient  thick- 
ness to  be  worked  are  found  at  8  different  horizons.  At  present  the 
commercial  coal  is  coming  from  6  of  these.  The  lower  coals  which 
outcrop  along  the  outer  or  eastern  edge  of  the  basin,  the  block  coals 
mentioned  above,  occur  in  basins  of  from  a  few  acres  up,  the  coal  hne- 
ing  often  5  feet  in  the  center  of  the  basin  and  thinning  to  a  few  inches 
on  the  edges.  The  basins  are  usually  connected  and  occur  at  distinct 
horizons,  so  that  at  any  horizon  the  coals  of  the  different  basins  show 
the  same  characteristics  of  roof,  floor,  parting,  and  character  of  coal. 
The  coal  in  the  block-coal  field  runs  from  2  to  5  foot  in  thickness,  aver^ 
aging  about  3  feet  6  inches.  The  upper  or  so-called  ''bituminous" 
beds  show  remarkable  persistency  over  large  areas.     In  many  cases 
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the  different  beds  have  striking  pecuUarities  that  differentiate  them 
at  once  and  allow  of  tracing  them  with  certainty  over  several  thousand 
square  miles.  The  horizons  of  the  principal  coals  are  believed  to  have 
been  continuously  traced  entirely  across  the  portion  of  the  field  in  this 
State.  The  upper  coals  range  from  3  to  10  feet  in  thickness,  and  the 
majority  of  the  mines  have  coal  5  or  more  feet  in  thickness,  over  26  of 
the  large  mines  having  coal  7  or  more  feet  thick.  Over  90  per  cent  of 
the  coals  now  mined  nave  a  clay  floor,  and  a  still  larger  percentage 
have  a  ahale  roof.  Taking  the  coal  field  as  a  whole,  there  are  consider- 
able areas  which  do  not  contain  any  workable  coal;  on  the  other 
hand,  a  large  part  of  the  field  is  underlain  bj^  more  than  one  workable 
bed.  A  number  of  mine«  work  as  high  as  3  ])e(ls,  sometimes  all  at 
once,  sometimes  in  succession.  Parts  of  tlio  field  are  underlain  by 
about  20  feet  of  workable  coal. 

Neariy  all  of  the  commercial  mines  reach  the  coal  by  shafts  at  depths 
of  from  50  to  450  feet;  though  there  are  a  few  slope  mines  and  still 
fewer  drift  mines.  As  a  whole  the  mines  are  well  equipped  with  mod- 
em machinery,  including  mining  machines  (in  which  the  electric  chain 
machines  are  in  the  large  majority),  electric  motors,  self-dumping 
cages,  shaking  screens,  box-car  loaders,  etc. 

The  Unitea  States  census  for  1840  reports  a  production  of  coal  in 
Indiana  for  that  jear  of  9.682  tons.  .The  census  for  1850  did  not  in- 
clude any  investigation  of  the  mining  industry,  and  the  next  ofiicial 
statistics  are  for  me  year  1860,  when  the  census  reported  a  production 
of  101,280  short  tons.  Ten  years  later  the  census  for  1870  reported  a 
production  of  437,870  short  tons.  In  1880  the  production  had  grown 
to  1,464^327  short  tons,  and  in  1890  it  amounted  to  3,305,737  short 
tons,  in  the  dosin^g  year  of  the  last  century  the  production  had 
neariy  doubled  again,  amounting  to  6,484,086  short  tons,  and  this 
outout  was  again  nearly  doubled  oy  the  tonnage  of  1907. 

!rhe  statistics  of  production  of  coal  in  Indiana  since  1840  will  be 
found  in  the  table  on  a  precedinj^  P^^^  giving  the  statistical  history 
of  the  coal  production  or  the  United  States  from  the  earliest  times  to 
the  dose  of  1907. 

Mr.  Campbell's  estimate  regarding  the  coal  fields  of  Indiana  placed 
the  orijj^ai  supply  at  44,169,000,000  short  tons.  The  aggregate 
;»x>duction  of  coal  m  Indiana,  to  the  close  of  1907,  amounted  to  159,- 
440,390  short  tons,  of  which  13,985,713  tons,  or  practically  9  per  cent, 
were  produced  in  1907.  Mr.  Campbell  estimates  the  exnaustion 
represented  by  this  production  at  239,0()(),()()0  tons,  or  0.54  of  1  per 
cent  of  the  estimated  original  supply.  Upon  these  estimates  the 
quantity  of  coal  remaining  in  the  groimd  in  Indiana  at  the  close  of 
1907  was  about  3,000  times  the  production  of  that  year,  and  2,000 
times  the  exhaustion  represented  by  that  production. 

IOWA. 

Total  production  in  1907,  7,574,322  short  tons;  spot  value,  $12,- 
258,012. 

llie  monetary  disturbances  of  the  latter  part  of  1907  affected  min- 
ing conditions  m  Iowa  but  Uttle,  the  chief  trouble  occurring  when  the 
mmeiB  at  some  places  refused  to  accept  checks  and  clearing-house  cer- 
tificates in  payment  of  wages,  which  resulted  in  some  insignificant 
stiikfis  and  the  shutting  down  of  some  of  the  mines  for  three  or  four 
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days.  Outside  of  this,  there  were  no  labor  troubles  in  the  State 
during  the  year,  and  the  total  number  of  men  on  strike  at  any  time 
was  1,621,  and  the  average  number  of  days  idle  was  5. 

The  car  supply  throughout  the  year  was  generally  satisfactory,  and 
freiglit  rates  were  improved  by  recent  legislation.  An  exception  to 
the  general  satisfactory  condition  in  connection  with  the  car  supply 
was  reported  from  the  southeastern  district  of  the  State,  particumrly 
during  August,  September^  and  October,  when,  according  to  report, 
the  car  supply  in  that  region  was  less  than  40  per  cent  of  the  mine 
requirements.  After  November  1  there  was  an  abundant  car  supply 
on  all  lines. 

As  compared  with  1906,  the  coal  production  of  Iowa  in  1907  showed 
an  increase  of  308,098  short  tons,  or  4.24  per  cent  in  quantity,  with  an 
increase  in  value  of  $638,557,  or  5.5  per  cent.  The  coal  production 
of  the  State  for  the  fiscal  year  ended  June  30, 1907,  as  reported  by  Mr. 
Edward  Sweeney,  the  inspector  of  the  third  mining  district  of  Iowa, 
was  7,545,525  short  tons,  which  was  sUghtly  less  than  the  production 
reported  to  the  United  States  (Jeological  Survey  for  the  calendar  year, 
but  shows  a  gain  of  279,301  short  tons  over  the  production  reported 
in  1906,  indicating  that  most  of  the  increase  in  1907  took  place  during 
the  first  six  months  of  the  year. 

The  comparatively  insignificant  effect  of  the  financial  depression 
on  the  coal  production  of  Iowa  is  attributed  to  the  fact  that  the  out- 
put is  not  largely  consumed  bv  industrial  operations  outside  of  the 
very  considerable  tonnage  used  by  the  railroads  traversing  the  State. 
The  output  goes  principally  to  domestic  consumers. 

One  of  the  conaitions  which  it  is  claimed  has  adversely  affected  the 
coal  production  of  Iowa,  especially  in  the  southeastern  district,  as 
compared  with  competing  districts  in  other  States,  is  the  method  of 
fixing  the  mining  rate  to  Danville,  111.,  as  a  basis  point.  The  first 
interstate  agreement  between  the  operators  and  the  miners,  covering 
the  competitive  fields  of  HUnois,  Indiana,  and  Ohio,  was  made  about 
10  years  ago,  and  the  agreement  between  the  Iowa  operators  and  the 
minors  was  based  thereon.     This  agreement,  as  stated,  fixed  the 

Eric(»  of  mining  in  the  competitive  States  witn  Danville,  111.,  .as  the 
asis  point,  tlie  freight  rates  to  the  competitive  markets  charged  at 
that  time  being  a  part  of  the  consideration  in  the  adjus^ent  of  the 
wage  scale.  Under  these  conditions  Iowa  coals  competed  with  the 
coals  from  Indiana  and  IlUnois  in  the  Iowa  markets,  but  subse- 
(luontly  freight  rates  from  those  States  into  Iowa  territory  have  at 
various  times  been  reduced  without  corresponding  reductions  in 
the  freight  rates  from  Iowa  mines  to  the  same  markets.  The  rates 
are  promulgated  by  the  State  board  of  railroad  commissioners  and 
are  the  same  to-day  as  20  years  ago.  In  order  to  show  the  effect 
of  those  unfavorable  freight  rates  upon  Iowa's  coal  production, 
attention  is  called  to  the  fact  that  in  the  last  10  years  the  output  of 
Illinois  has  increased  from  20,000,000  to  over  51,000,000  tons, 
or  155  per  cent.  The  Iowa  production  has  shown  an  increase  of 
2,962,457  short  tons,  or  64  per  cent,  from  4,611,865  tons  in  1897  to 
7,574,322  tons  in  1907.  ^ 

The  number  of  men  employed  in  the  coal  mines  of  Iowa  in  1907 
was  15,585,  who  worked  an  average  of  230  days,  as  against  15.260 
men  for  an  average  of  224  days  in  1906  and  15,113  men  for  209  aays 
in  1905.    The  average  production  per  man  in  the  last  three  years  has 
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been  440.0  In  1906,  476.2  in  1906,  and  486  in  1907.  The  average 
tonnage  per  day  for  each  man  in  the  three  years  was,  respectively, 
2.16,  2.13,  and  2.11.  A  part  of  the  decreased  daily  promiction  in 
1907  was  probably  due  to  the  falling  oflf  in  the  quantity  of  coal  mined 
by  machmery.  In  1906  34  machmes  were  reported  in  use,  with 
a  total  of  193,666  tons  of  machine-mined  coal.  In  1907  there  were 
33  machines  reported  in  use,  and  the  machine-mined  product  de- 
creased to  108,022  tons. 

As  in  the  otner  coal-mining  States  in  which  operations  are  carried 
on  under  agreement  with  the  mine-workers'  union,  the  mines  of  Iowa 
were  for  the  greater  part  worked  on  the  basis  of  the  8-hour  day. 
In  1907, 16,171  out  of  a  total  of  15,585  men  were  reported  as  working 
8  hours.  The  mines  in  which  any  other  length  of  working  day  is 
reported  are  comparatively  imimportant  operations. 

According  to  Messrs.  John  Vemer,  R.  T.  Rhys,  and  Edward 
Sweeney,  inspectors  for  the  three  mining  districts  into  which  the  coal 
fields  or  Iowa  are  divided,  the  casualty  record  of  1907  consisted  of 
41  men  killed  and  68  injured.  Of  the  total  number  of  fataUties, 
only  1  was  due  to  the  explosion  of  dust  or  gas;  3  were  due  to 
explosions  of  powder  or  misplaced  shots,  and  29  were  due  to  falls  of 
roof  or  coal.  Two  men  were  killed  by  being  caught  by  cars  or 
motors,  4  met  death  in  shaft  accidents,  and  2  deaths  were  attributed 
to  miscellaneous  causes.  The  death  rate  per  1,000  employees  was 
2.63,  and  the  number  of  tons  mined  for  each  life  lost  was  184,740. 

The  statistics  of  coal  production  in  Iowa  in  1906  and  1907,  by 
counties,  with  the  'distribution  of  the  product  for  consumption,  are 
shown  in  the  following  tables: 

Coal  fToduction  of  Iowa  in  1906  and  1907 y  by  counties,  in  short  tons. 

19O0. 
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31,167 
22,»P4 
37,  iW 
338,410 

is,m 

2,209 
72,443 
18,744 

8,868 

62,687 

36 
14,143 
4,666 
1,110 
40 
18.475 
640 

10,41L 

Mt570 

35,523 

20 

103 

4,066 

100 

2,536 

8,007 

11,734 

1,101,505 

233.110 

19.816 

12,063 

388,582 

17, 144 

602,487 

372,750 

2,4fi«,473 

1,369,506 

19,052 

12, 137 

243,256 

136.694 

109,522 

158, ai3 

127,154 

2.112,169 

4M,m 

40.377 

31,307 

627, 6S3 

32,067 

876,041 

630,847 

3,345, 264 

2,363^393 

40,909 

24,418 

378,072 

360,178 

218,180 

274,929 

«232 
L03 

1.87 
3.04 
2.60 
1.62 
l.a7 
1.45 
1.42 
L36 
1.73 
2.15 
101 
1.55 
LOO 
1.99 

1.74 

150 
199 
179 
178 
140 
224 
174 
230 
208 
248 
2!i2 
177 
17  A 
198 
^14 
224 

209 

67 

ADEMUKHUi*-  ^  - 

3,254 

bSStTT..: 

844 

OiveoR...*,.. 

62 

O^hitA ..,. 

68 

i™?:::;";/.:::::: 

835 

KBotat 

MftbftikA. ..... 

46 
1,126 

lUHon-. 

640 

Monroe. .,,...- 

Polk., , 

3,712 
2,793 

Tftyh>r      .....-.-     . 

82 

Van  Bumn..... 
WaiMtlo.. 

Wnynn ,  , 

578 
433 

Wflbater. 

323 

Otber  Qountlea  it  and 

illTlllLil   BllttMl     *...,.» 

358 

Total 

o,4Ai,aos 

633,652 

in,  304 

7,266,224 

11,619.456 

i.eo 

224 

15,260 

a  Dallas,  Jollerson,  Lucas,  Pago,  Soott,  and  Warren. 
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Coal  production  of  Iowa  in  1906  and  1907,  by  counties,  in  short  tons — Ooatinued. 


Countf, 


Appanoow! 

Sooiie,,..,, 

Gieanc 

QythTli* 

J^dper. , 

Keokids,,,.. 

Hahaika 

idarloiK. ,. .,,,,. 

Mouiroo ... ....... 

Polk... .„.,.-. 

Taylor 

Vmi  Bama, _.,..,,., 

WapflUo. 

Wnjnr  .»,**. 

Webfitcir 

Otbn  r  CO  mttf  09  "  and 
unatl  minpn ,. 


TcKtd. 


iDiB^  for 

nblpmcm. 


310 
1,0S2,9T2 

2,T07 


370,  IH 


310,196 

1,221.780 

13,871 

12,542 

ITO.TSI 

134.f>SA 

15»,728 


e,  Hit  144 


Sold  to 

tmde 
and  used 

by  om- 
pLoyA». 


Tjilnes  for 

tteatn 
and  heat. 


HiVO 

17.300 

12,723 

13,  H» 

7,503 

27,17B 

27,082 
sa,27£ 
190,102 
5,701 
3,77S 
75,5M 
12J15 

43,614 


fil7,771 


43 

10,^0 

7,4W 

S6v 

34 

540 
21.ff7« 
«,S21 
64,062 
35,1)91 
60 
S7 
3,334 


S,li2 


m,«fr 


Total 


Total 
Tftlne. 


1,12S,«» 

308.150 

16,2te 

13,840  i 

3B7,2B7 

27.71fi 

757,778  \ 

346,099 

2.476^021 

1.  MO,  303 

19,603 

15.371 

2i^,fi51 

140.901 

HO,  375 

ni,as4 


7,m,3a 


t33,63i 

2,153,306 

415436 

33,645 

641,330 

63,003 

1.107,666 

4£«.968 

3,432,799 

2,639,838 

46.4S1 

m»i3 

410,296 
2H6,949 
167,647 

37S,70a 


12,25S,ma 


Avet- 

piioe 
per 
to  a. 


11.30 
1.93 
l.W 
207 
S61 
1.61 
2.9 
1.46 
1.41 
1.39 
L73 
2.36 

^m 

t.59 
2.09 
1.79 


1.03 


AV«1^ 

num- 
ber of 
dava 

ACttTG. 


lie 
ara 

1«8 
159 
172 
243 
234 
234 
229 
203 

227 
303 
337 


197 


AT«n^ 

mimljer 
of  em- 
ployees. 


4S 

3,540 

SOS 

53 

60 

741 

3D 

1,430 

500 

3.061 

3.^1 

7fl 

37 

486 

438 

3S7 

613 


15,61 


a  Dallas,  Davis,  Jefferson,  Lucas,  Page,  Soott,  and  Wanren. 

The  production,  by  counties,  during  the  last  five  years,  with  the 
increases  and  decreases  in  1907  as  compared  with  1906,  is  shown  in 
rtie  following  table: 

Coal  production  of  Iowa,  190S-1907,  by  counties,  in  short  tons. 


County. 


Adams 

Appanoose 

Boonr 

Dallas 

Davis 

Qroeno 

Ja8i)er 

JcHorson 

Keokuk 

Lucas 

Mahaska 

Marion 

Monro*' 

I;t-;;.v.-.::;:: 

flcott 

Taylor 

Van  Bun'n 

Wapello 

Wam»n 

Wa  vno 

WobsU'r 

Other  roimtioH 
mines 


and   small 


ToUl. 


1903. 


22,570 
808,021 
291,321 

16,467 
3,160 

14,971 

270.804 

6.M4 

62,876 
206,654 
698,166 
324,8fi0 
1,768,064 

16,348 
1,032.164 

12.668 

16.088 

13.661 
382.886 

12.760 
106.170 
138,396 

21.867 


6.419.811 


1901 


12,970 
872,920 
286,157 

13,086 


27,704 

258,096 

9,810 

41,612 

189,866 

676,118 

314,908 

1,987,450 

18,302 

1,130.668 

9,980 

16.278 

8,006 

379,660 

11,9M> 

98.879 

134,638 

23,865 


190& 


13,071 

684,248 

292,659 

5,000 


6,619,933 


Total  valir $10,663,910  810,601,406  810.686,3ai   811,619,466  812,258,012 


20,066 

306,164 

3,379 

16,460 

147,093 

714,945 

338,812 

2,225.677 

14.018 

1.310,830 

6,232 

32,345 

6,102 

306,860 

9,876 

112,649 

118.308 

32,773 


6.798.609 


1906. 


11,724 

1,101.686 

288,110 

6,622 


19,816 

388.582 

3,744 

17,144 

97,147 

602,487 

372,750 

2,466,473 

11,235 

1,369,606 

34.778 

19.062 

12.137 

M3,256 

2,850 

186.691 

169.622 

25.100 


7.366,224 


1907. 


14,343 

1,123.409 

308,150 

70,043 

1,300 

16.289 

397,297 

4,000 

27,716 

105,636 

757,778 

346,999 

2,476,021 

14,338 

1.460,203 

1.047 

19.693 

15.374 

358,651 

6,054 

146,901 

80.376 

23,007 


7.674.332 


Incraase<+) 

or  deoraaae 

(-),  1907. 


2,619 
31,814 
34,960 
64,630 
1,300 
3,627 
8,715 
866 
10,672 
+  8,309 
+  lfi6,3Bl 
~  fli,351 
+    17,M8 

+    a,in 

+    90,«7 

-  a8,m 

+  660 
+  8,817 
+    li,JB6 

*«-  %m 
+  iA,m 

~    80,117 


-     1,1 


+  306.008 
-»4688»667 


The  coal  fields  of  Iowa  occupy  the  south-central  and  southwestern 
portions  of  the  State.  They  include  an  area  of  approximately 
20,000  square  miles,  of  which  13,000  may  be  considered  probably 
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productive  territory.  The  beds  belong  to  the  Pennsylvanian  series  of 
the  C^boniferous  and  include  shales,  sandstones,  limestones,  and  coal. 
There  are  two  well-recognized  divisions,  of  which  the  lower,  locally 
known  as  the  Des  Moines  group,  is  the  more  productive  part.  In  this 
formation  the  sandstones  are  thick. and  aoundant,  tne  shales  are 
lively  arenaceous  and  bituminous,  and  the  coal  beds  while  thick  are 
with  one  exception  very  irr^ularly  distributed.  In  the  upperportion 
of  the^  formation  certam  thin  limestones  appear,  and  associated  with 
them  is  a  coal  known  as  the  Mystic  or  Centerville  block,  which  extends 
with  great  r^ularity  through  a  considerable  area  in  Appanoose  and 
Wayne  counties. 

The  upper  coal-bearing  rocks,  or  the  Missouri  group,  consist  largely 
of  limestones  and  calcareous  clays  and  carry  only  one  coal  bed  of 
anv  importance.  This  is  20  inches  thick  and  is  mined  locally  in 
Adiams,  Taylor,  and  Page  counties.  The  rocks  as  a  whole  dip  from 
10  to  20  feet  to  the  mile  to  the  southwest  and  increase  in  thickness 
from  their  outcrop  to  a  maximum  of  approximately  1,000  feet.  The 
coal  is  of  the  dry,,  noncoking,  bituminous  variety.  The  more  impor- 
tant productive  areas  are:  (1)  Thenorthem,  including  Webster,  Boone, 
and  adjacent  counties,  and  yielding  approximatelv  7  per  cent  of  the 
total  output;  (2)  the  north-central,  including  Polk  and  Jasper  coun- 
ties, and  yielding  20  per  cent  of  the  output;  (3)  the  soutn-central, 
including  Monroe,  Wapello,  Mahaska,  Marion,  and  adjacent  counties, 
and  contributing  more  than  50  per  cent  of  the  total  output;  (4)  the 
southern  district,  including  Appanoose  and  Wayne  counties,  and 
yielding  16  per  cent  of  the  output  from  the  coal  bed  already  mentioned. 

Iowa  pi^Dably  ranks  second  among  the  States  west  of  the  Missis- 
sippi River  in  order  of  priority  as  a  coal  producer.  At  the  time  of 
takii^  the  United  States  census  for  1840  Iowa  and  Missouri  were  the 
only  States  west  of  the  river  in  which  any  coal  product  ion  was  reported. 
Missouri,  however,  was  credited  with  an  output  of  nearly  10,000  tons, 
while  Iowa's  production  was  given  at  400  tons.  It  is  probable,  there- 
fore, that  the  first  mine  opened  in  Missouri  antedated  Iowa's  initial 
production.  The  production  of  coal  in  Iowa  since  1840  will  be  found 
m  the  table  on  a  preceding  page,  giving  the  history  of  coal  production 
in  the  United  States  from  the  earliest  times  to  the  close  of  1907. 

Iowa's  total  production  of  coal  from  1840  to  the  close  of  1907  has 
amounted  to  141,608,792  short  tons,  which,  including  the  waste  of  the 
half  ^^  lo®^  for  every  ton  of  coal  mined  and  marketed,  is  equivalent 
to  an  exhaustion  of  212,000,000  tons.  Mr.  Campbell  estimates  the 
original  coal  supply  of  Iowa  at  29,160,000,000  tons.  This  would 
leave  about  3,820  times  the  production  in  1907.  If  the  ratio  of  waste 
to  marketed  coal  continues  at  the  same  rate,  the  supply  would  last 
2,550  years  at  the  rate  of  production  in  1907. 

KANSAS. 

Total  production  in  1907,  7,322,449  short  tons;  spot  value, 
$11,159,698. 

In  £ansas,  as  in  Iowa,  Missouri,  and  the  other  States  of  the  western 
interior  coal  field,  the  monetary  disturbances  in  the  latter  part  of  1907 
exerted  comparatively  little  influence.  The  year  was  one  of  excep- 
tional activity  and  prosperity  for  the  coal-niining  industry  in  these 
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States,  shortage  of  labor  and  of  car  suppljr,  together  with  dissatisfac- 
tion with  the  railway  rates  being  the  principal  cause  of  complaint. 
In  Kansas  the  production  in  1907  exceeded  that  of  1906  by  1,297,674 
short  tons,  or  21.53  per  cent,  in  quantity,  and  by  $2,180,145,  or  24.28 
per  cent,  in  value.  The  coal  output  of  the  State  in  1907  was  more 
than  double  that  of  1898  (9  years  earlier),  and  the  increase  in  1907 
over  1906  was  larger  than  the  total  production  of  the  State  in  1885. 
In  the  report  for  1906  it  was  stated  that  the  coal-mining  industry  in 
Kansas  for  that  year  was  adversely  affected  by  the  increased  produc- 
tion and  use  of  petroleum  and  natural  gas.  The  statistics  for  1907 
indicate  that  the  development  of  industries  dependent  upon  petroleum 
and  natural  gas  had  caused  an  increase  of  population  and  also 
augmented  the  demand  for  coal  for  domestic  use  and  railroad  con- 
sumption. The  fact  that  the  average  price  advanced  from  $1.49  in 
1906  to  $1.52  in  1907  shows  that  the  mcreased  production  was  not 
greater  than  the  markets  required. 

The  shortage  in  the  labor  supply  is  adequately  exhibited  in  the 
statistics  for  1907,  which  show  that  although  the  production  increased 
nearly  22  per  cent  over  1906,  there  was  a  decided  falling  off  in  the 
number  of  men  employed  in  its  production.  In  1907  the  total  nimiber 
of  men  employed  was  12,439,  whereas  in  1906  there  were  14,355  men 
employed.  The  average  number  of  working  davs,  however,  in  1907 
was  225,  as  compared  with  165  in  1906,  in  which  year  on  account  of 
the  suspension  pending  the  adjustment  of  the  wage  question,  11,827 
men  were  idle  tor  an  average  of  59  days.  The  average  production 
per  man  in  1907  was  589  tons,  against  419.7  tons  in  1906  and  538.7  tons 
m  1905.  The  average  daily  production  per  man  was  2.62  tons  in 
1907,  against  2.54  tons  in  both  1905  and  1906. 

The  Quantity  of  coal  mined  bv  machinery  in  Kansas  did  not 
materially  affect  the  production,  there  being  only  6  machines  in  use 
and  35,317  tons  of  machine-mined  coal  produced  in  1907. 

Of  the  men  employed  in  the  coal  mmes  of  the  State,  10,980,  or 
practically  90  per  cent,  worked  8  hours  a  day.  These  were  distributed 
among  134  mmes.  Ten  mines,  employing  156  men,  worked  9  hours, 
and  one  mine,  employing  10  men,  worked  10  hours.  There  were 
1 ,293  men  employed  in  the  coal  mines  of  Kansas  for  whom  the  number 
of  hours  worked  was  not  reported. 

During  1907  there  were  923  men  who  were  on  strike  for  an  average 
of  18  days,  the  time  lost  being  equivalent  to  0.6  per  cent  of  the  total 
working  time,  while  in  1906  the  time  lost  by  idleness  was  equivalent 
to  25  per  cent  of  the  time  made. 

According  to  Mr.  Frank  Gilday,  State  mine  inspector,  there  were  32 
men  killed  and  48  injured  in  the  coal  mines  of  Kansas  during  1907. 
Of  the  32  fatal  accidents,  9  were  due  to  explosions  of  gas  or  dust,  1  to 
an  explosion  of  powder,  17  to  falls  of  roof  or  coal,  3  men  were  run  over 
by  cars,  1  was  killed  by  falling  down  a  shaft,  and  1  by  falling  off  a 
tipple.  The  death  rate  per  thousand  of  employees  was  2.57,  and  the 
number  of  tons  mined  for  each  life  lost  was  228,827. 

The  statistic-s  of  the  production  of  coal  in  Kansas  in  1906  and  1907, 
by  counties,  with  the  distribution  of  the  product  for  consumption,  are 
sdown  in  the  following  tables: 
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Coal  production  of  Kansas  in  1906  and  1907 ^  by  counties^  in  short  tons. 

1906. 


County. 

Loaded  at 
mines  for 
shipment. 

Sold 
to  local 

trade 
and  used 
by  em- 
ployees. 

Used  at 
mines 

for 

steam 

and 

beat. 

Made 
into 
coke. 

Total 
quantity. 

Total 
value. 

AVer- 
price 
ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
number 
of  em- 
ployees. 

Chenrfrae 

Crawford 

Leavenworth.... 
T4n?»    . , . 

1,030.859 

8,227,400 

250,978 

18,810 

117,457 

2,200 

88,072 
131,776 
76,747 
12,797 
20,012 
28,045 
10,701 

46,676 
55,888 
48,950 
1,045 
277 
10,410 

'i,'i7i" 

2,015,107 
3,415,068 
877,846 
32,652 
137,746 
35,655 
10,701 

$2,906,332 
4,833,087 
723,491 
56,708 
361,517 
73,927 
24,491 

11.44 
1.42 
1.91 
1.74 
2.62 
2.07 
2.29 

188 
151 
216 
192 
133 
121 

3.702 

8,163 

1.221 

146 

0*ag9 

956 

Other  counties  a. 
Small  mines..... 

167 

i" 

Total 

6,547,218 

818,150 

163,241 

1,171  1  6,024,775 

8,979,553 

1.49 

165 

14,a'>5 

i0or. 


Cherokee 

Crawford 

Leavenworth.... 
Linn 

2,249,060 
4224  869 
888,885 
16,411 
122,978 
T,20O 

27,952 
59.444 
40,496 
10,794 
14,771 
11,812 
13,690 

48,732 
96,815 

283 
300 

2,325,744 

4,380,628 

424,338 

27,488 

$3,454,966 

6,302,990 

923,508 

51.488 

$1.49 
1.44 
2.18 
1.87 
2.63 
2.73 
2.12 

230  !        3.803 

227  1        0,606 
249  i        1, 197 
206  i             66 

Osage 

138,049  .      363.532 

149  1            736 

Other  counties  b 

12,512 
13,600 

34.161 
29,a53 

200  i              19 

Small  mines..... 

Ofin.  1               19 

Total 

0,052,858 

178,459 

191,637 

i^'*"'*« 

11,159,698 

1.52          225  ,      12,439 

a  Atchison,  Bourbon,  Cloud,  Franklin,  Jewell,  and  Labette. 
h  Bourbon,  Cloud,  Franklin. 

The  statistics  of  production  by  counties  during  the  last  five  years, 
with  the  increases  and  decreases  in  1907  as  compared  with  1906,  are 
shown  in  the  following  table: 

Coal  production  of  Kansas,  1903-1907,  in  short  tons. 


County. 


1903. 


1904. 


1905. 


1906. 


1907. 


Increase 

'  (+)  orde- 

I  crease  (-), 

1907. 


Atdiison 

Cherokee 

Cloud 

Crawford 

Franklin 

LeaTenworth 

Ltan 

OMge.  • 

Otiier  counties  and 


small 


1,062,897 

2,400 

1,132,505 

4,900 

382,828 

47,617 

194,727 

12,012 


2,378,624 

3,000 

3,399,334 

4,740 

333,419 

29,^7 

171, iS4 

13,079 


2,132,589 

3,000 

3,729,953 

1,950 

348,322 

30,673 

157,327 

20.165 


(n) 

1,015,107 

3,000 

1,415.068 

2,300 

377,846 

32,652 

137,746 

41.056  I 


Total 

Total  value.. 


2,325,744  i 

6.512  I 

4,380,628 

3,500  ■ 

424.338  ■ 

27,488  , 

138,049  I 

16, 130  I 


310, 637 

3,512 

9a5,560 

1,260 

46,492 

5,164 

303 

24,926 


5.839,976 
$8,871,953 


$9,640,771 


,    w,-i^,a.a  ,    v,,v*,...u  I     .,u^,-^^  ;  T  1.297,674 
$0,350,542  I  $8,979,553  $11,159,698  :  +$2,180,146 


a  Included  in  other  counties. 

The  coal  measures  of  Kansas  occupy  the  eastern  portion  of  that 
State  and  underlie  approximately  20,000  square  miles,  of  which 
15,000  have  been  estimated  as  probably  more  or  less  productive. 
The  coal  measures  belong  to  the  rennsylvanian  series  of  the  Carbon- 
iferous, and  include  the  southwestern  extension  of  the  Iowa-Missouri 
field.  The  formation  differs  somewhat  from  that  of  the  adjacent 
States  in  that  the  division  between  the  upper  and  lower  portion  is 
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not  SO  well  marked.  Tlie  limestones,  which  in  Iowa  and  Missouri 
characterize  especially  the  upper  portion  of  the  coal  measures,  are 
more  prominent  in  Kansas,  and  coal  is  also  found  to  some  extent  in 
the  upper  beds  as  well  as  in  the  lower.  The  total  thickness  of  the 
coal  measures  has  been  estimated  at  3,000  feet.  The  dip  is  to  the 
north  and  west,  and  the  beds  increase  in  thickness  in  that  direction. 
The  most  important  coal  field  in  the  State  is  that  of  Cherokee  and 
Crawford  counties,  in  the  southeastern  comer.  In  this  field  the 
Cherokee  bed,  which  varies  in  thickness  from  3  to  10  feet  and  has  a 
general  average  of  40  to  42  inches,  is  lai^ely  mined.  The  coal  is  of 
better  grade  than  that  found  in  the  adjacent  States,  and  the  mining 
conditions  as  regards  roof  and  floor  are  excellent.  Approximately 
91  per  cent  of  tne  output  of  the  State  comes  from  these  counties. 
Some  of  the  coal  mined  in  this  district  possesses  coking  qualities,  and 
a  small  quantity  of  coke  is  made  from  slack  coal  produced  at  the  mines 
in  the  vicinity  of  Pittsburg.  About  half  of  the  coal  used  in  coke 
making  is  washed  before  being  charged  into  the  ovens.  The  coke  is 
used  by  the  zinc  smelters  in  and  about  Pittsburg. 

Some  of  the  coal  beds  lie  very  near  the  surface,  and  mining^  0{>era- 
tions  are  carried  on  by  rcmovmg  the  overburden  and  stripping  the 
coal.  Some  of  this  strip-pit  coal  is  used  raw  in  the  smelting  of  zinc, 
for  which  purposes  its  absolute  noncoking  qualities  make  it  especially 
adaptable.     This  fuel  is  known  locally  as  *^dead  coal." 

Tne  second  district  of  importance  is  that  adjacent  to  Leavenworth 
and  Atchison,  in  the  northeastern  portion  of  the  State,  where,  at  a 
depth  of  from  700  to  1,150  feet  and  at  horizons  eqmvalent  to  those 
mmed  in  eastern  Missouri,  a  thin  bed  of  coal  is  found.  This  field 
yields  a  trifle  less  than  6  i>er  cent  of  the  total  output  of  the  State  and 
IS  nota])le  as  being  the  only  point  at  which  deep  mining  is  carried  on 
in  the  Western  Interior  coal  field.  The  third  important  district  in 
Kansas  is  that  of  Osage  and  adjacent  coimties,  in  which  a  coal  bed  20 
to  22  inches  thick  is  mined  and  yields  approximately  3  per  cent  of  the 
State's  output.  Tliis  bed  is  notable  as  oeing  w^ell  up  in  the  upper  coal 
measures  and  stratigraphically  2,000  feet  above  the  CheroKee  coal. 
It  occupies  approximately  tiie  horizon  of  the  bed  locally  mined  in 
southwestern  Iowa. 

The  earliest  record  of  coal  production  in  Kansas  shows  that  the 
State  produced  in  1869  a  total  of  36,891  tons.  From  1870  to  1880  the 
production  has  been  estimated  from  the  best  information  obtainabley 
and  since  1882  it  has  been  collected  by  the  statistical  division  of  the 
United  States  Geological  Survey,  as  shown  in  the  table  on  a  preceding 
page  giving  the  history  of  coal  production  in  the  United  States  from 
the  earliest  times  to  the  close  oi  1907. 

According  to  the  estimates  of  Mr.  M.  R.  Campbell,  the  total  area  of 
Kansas  known  to  contain  workable  coal  beds  is  3,100  square  miles, 
while  the  area  of  which  little  is  known,  but  which  may  contain  work- 
able coal,  is  estimated  at  15  J80  square  miles.  The  original  coal  sup- 
ply is  estimated  to  have  been  7,022,000,000  short  tons,  from  m^ch 
there  had  been  mined,  to  the  close  of  1907,  91,176,204  short  tans. 
This  represents  an  exhaustion,  uicluding  the  loss  in  mining,  of  about 
136,000,000  short  tons.  Thus  it  would  appear  that  about  1.9  per 
cent  of  the  supply  has  been  exhausted. 
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Total  production  in  1907,  10,753,124  short  tons;  spot  value, 
$11,406,038. 

In  the  preUmmary  statement  giving  a  review  of  the  coal-mining 
industry  m  1907,  published  through  the  press  early  in  February,  it 
was  estimated  that  the  production  of  Kentucky  haa  increased  about 
10  per  cent  over  that  of  1906.  The  complete  statistics  for  the  State, 
as  reported  to  the  Geological  Survey,  show  that  the  production  actu- 
ally mcreased  1,099,477  short  tons,  or  11.39  per  cent  m  quantitv,  and 
$1,595,100,  or  16.26  per  cent  in  value.  It  is  beUeved  that  this  in- 
crease would  have  been  considerably  greater,  in  spite  of  the  financial 
flurry,  had  ordinary  weather  conditions  prevailed  during  November 
and  JOecember.  The  temperature  of  these  months  was  abnormally 
high  and  there  was  not  the  usual  demand  for  local  consumption.  Aa 
a  consequence  the  coal  dealers  were  stocked,  and  prices  at  the  close  of 
the  year  were  badly  depressed.  The  first  nine  months  of  the  year 
were  highly  favorable  to  the  trade,  and  the  monetary  disturbances 
during  tne  latter  part,  while  exercising  a  baneful  influence,  would  not 
havebeen  so  disastrous  if  the  weather  had  been  seasonable.  It  was 
reported  that  labor  for  the  first  eight  months  of  the  year  was  scarce, 
independent,  and  unsatisfactory,  many  of  the  miners  having,  because 
of  the  demand  for  labor  in  less  exacting  classes  of  employment,  left  the 
coal  fields  and  obtained  work  elsewhere. 

During  1906  many  new  developments  started  in  the  coal-mining 
districts  of  southeastern  Kentucky,  although  several  of  these  were  not 
fully  opened  up  during  1907.  'The  development  of  these  properties 
resulted  in  a  further  mvision  of  an  already  limited  car  supply,  and 
while  there  was  an  increase  in  production  for  the  State,  many  of  the 
older  companies  showed  a  decrease,  particularly  in  the  southeastern 
district,  as  the  car  supply  at  many  of  the  mines  was  not  more  than  50 
per  cent  of  the  requirements,  and  in  addition  to  this  the  miners  were 
disposed  to  seek  employment  in  the  newer  operations  where  access  to 
the  working  places  is  easier  than  in  the  older  mines. 

With  the  close  of  1907  Kentucky  completed  a  record  of  eleven 
years  of  unbroken  increase  in  the  production  of  coal  and  attained  the 
maximum  output  in  the  history  of  the  State.  The  output  in  1907 
was  nearly  three  times  that  of  1897  and  nearly  double  that  of  1901. 

During  1907  the  coal  mines  of  Kentucky  gave  employment  to 
16,971  men,  who  worked  an  average  of  210  days,  against  15,272  men 
for  an  average  of  212  days  in  1906  and  14,685  men  for  an  average  of 
200  days  in  1905.  A  large  proportion — more  than  two- thirds — or  the 
mines  of  Kentucky  are  operated  on  the  *' open-shop,"  or  nonunion. 
basis,  and  in  consequence  the  8-hour  day  is  not  so  generally  observecl 
as  in  some  of  the  otner  coal-mining  States.  In  1907,  out  oi  a  total  of 
16,971  men,  6,842  worked  10  hours  a  day,  4,508  worked  9  hours  a  day, 
and  4,610  worked  8  hours.  The  average  production  per  man  in  1907 
was  3.02  tons,  compared  with  2.98  in  1906  and  2.87  in  1905.  The 
average  production  for  each  employee  for  the  year  1907  was  634, 
compared  with  632.1  in  1906  and  574.2  in  1905.  These  figures  indi- 
cate a  steady  improvement  in  the  productive  capacity  per  employee, 
due  in  pajrt  at  least  to  the  growth  in  the  use  of  undercutting  machines, 
Kentuc^  being  one  of  the  most  progressive  States  in  tnis  regard. 
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In  1903  there  were  308  mining  machines  in  use;  in  1904  there  were 
453;  in  1905,  527;  in  1906,  600;  and  m  1907,  708.  The  machine-mined 
coal  produced  in  these  five  years  has  been,  in  1903,  2,843,805  tons;  in 
1904,  3,595,513  tons;  in  1905,  4,409,054  tons;  in  1906,  5,175,950  tons; 
and  in  1907,  5,504,262  tons.  The  machine-mined  product  in  1907 
was  51.19  per  cent  of  the  total  production,  a  percentage  of  increase 
exceeded  only  by  one  State — Ohio. 

The  casualty  records  in  the  coal  mines  of  Kentucky  in  1907,  as 
reported  by  Mr.  C.  J.  Norwood,  State  inspector  of  mines,  shows  that 
there  were  32  men  killed  and  86  seriously  injured  during  the  year. 
None  of  the  deaths  were  due  to  explosions  of  gas  or  dust.  Two  were 
due  to  powder  explosions,  2  to  premature  blasts,  12  to  falls  of  roof, 
4  to  car  or  motor  accidents,  1  to  electricity,  1  to  a  fall  into  a  shaft, 
and  2  from  falls  from  cages.  Four  men  were  killed  outside  the  mines, 
and  4  deaths  are  attributed  to  miscellaneous  causes.  The  death  rates 
per  thousand  of  employees  was  1.9,  and  the  number  of  tons  mined 
for  each  life  lost  was  336,035. 

The  St.  Bernard  Mining  Company,  of  Earlington,  is  the  only  com- 
pany in  the  State  which  nas  reported  the  installation  of  a  washing 
plant  for  improving  the  quality  of  its  product.  This  company 
reported  having  wasned  in  1907,  99,763  tons  of  coal,  which  yielded 
88,678  tons  of  cleaned  coal  and  11,085  tons  of  refuse.  The  same 
company  reported  in  1906,  92,612  tons  of  coal  washed,  which  yielded 
82,322  tons  of  cleaned  coal  and  10,290  tons  of  refuse. 

According  to  the  estimates  of  Mr.  M.  R.  Campbell,  the  original 
coal  supply  ifo  the  State  of  Kentucky,  when  mining  first  began,  was 
104,028,000,000  short  tons,  of  which  67,787,000,000  tons  were  in 
the  eastern  Kentucky  region  and  36,241,000,000  tons  were  included 
in  the  coal  areas  of  the  western  part  of  the  State.  From  the  total 
original  supply  there  had  been  mined  to  the  close  of  1907,  according 
to  the  best  records  obtainable,  approximately  122,400,000  tons, 
wliich  represents  an  exhaustion  estimated  at  184,000,000  tons,  or 
0.18  of  1  per  cent  of  the  original  supply. 

The  staitistic^  of  production  of  coal  in  1906  and  1907,  by  counties, 
with  the  distribution  of  the  product  for  consumption,  are  shown 
in  the  following  tables: 
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Goal  production  of  Kentucky  in  1906  and  1907 ^  by  counties,  in  short  tons. 
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In  the  following  table  is  presented  a  statement  of  the  production 
of  coal  in  Kentucky,  by  counties,  during  the  last  five  years,  with  the 
increases  and  decreases  in  1907  as  compared  with  1906: 

Coal  production  of  Kentucky^  1903-1907 ^  by  counties,  in  short  tons. 
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As  Kentucky's  coal  product  is  drawn  from  two  of  the  great 
coal  fields,  a  comparison  of  the  two  sections  is  of  some  interest. 
The  following  taoles  show  the  production  in  the  eastern  and 
western  distncts,  by  counties,  during  the  last  five  years  with  the 
increases  and  decreases  in  1907.  In  1906  nearly  80  per  cent  of  the 
increased  production  over  1905  was  in  the  western  district,  which 
showed  a  gain  of  959,070  short  tons,  as  compared  with  the  increase 
of  262,054  short  tons  in  the  eastern  distnct.  The  influence  of 
the  development  in  the  eastern  portion  of  the  State,  which  has 
already  been  referred  to,  is  shown  by  the  fact  that  in  1907  more  than 
60  per  cent  of  the  total  increase  was  in  the  eastern  district,  which 
exhibits  a  gain  of  689,076  short  tons,  as  compared  with  an  increase 
of  410,401  tons  in  the  western  district.  It  will  be  observed,  however, 
that  while  according  to  Mr.  CampbelFs  estimate  nearly  two-thirds 
of  the  coal  supply  of  Kentucky  is  contained  in  the  areas  of  the  eastern 
part  of  the  State,  considerably  more  than  60  per  cent  of  the  total 
production  during  recent  years  has  come  from  the  western  district.  • 
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County. 

1903. 
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Increase 
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1907. 
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56,901 
710,747 

129,065 

521,662 

60,095 

42,355 

245,090 

2,742 

41,120 

677,778 

380,667 

69,036 

67,948 

197,796 

139,340 

788,836 

68,013 

757,413 
48,304 
32,340 
145, 160 
1,543 
67,310 
579,386 
445,958 
37,481 
94,507 
184.319 
114,356 
793,902 

214,519 

969,108 
48,822 
37,350 

158,748 

719 

89,451 

649,726 

402,373 
47,279 
81,818 

181,720 
13.358 

781,354 

386,825 

1,437,886 
55,284 
25,300 
120,627 
902 
122,500 
706,491 
319,281 
29,673 
62,641 
135,225 
6,500 
762,923 

672,404 

+448,778 

Boyd 

+    6,462 

Bzwthltt 

-  12,050 

Cirtar 

-  38,121 

Qreenup 

Johnaon 

Knox 

LaoTBl 

LawTBnoe 

Lee 

PaUwkl 

Roekeastle 

Whitley 

+  183 
+  33,139 
+156,765 

-  83,092 

-  17,606 

-  19,177 

-  46,495 

-  6,868 

-  18,431 

Other  countlee  and  imall 
mines 

+285,579 

Total 

3,156,972 

3,211,418 

3,506,597 

3,768,651 

4,467,727 

+680,076 

Coal  production  of  the  western  district  of  Kentucky,  1908-1907,  in  short  tons. 


Comity. 

1903. 

1904. 

1905. 

1906. 

1907. 

Increase 
(+)  or  de- 
crease (-), 
1907. 

Butler 

3,600 
99,226 
44,286 
37,032 
178,871 
1,743,721 
1271869 
798,892 
586,072 
349,625 
371,560 

38,306 

1,647 

91,943 

44,125 

49,854 

151,103 

1,691,675 

117,616 

934,048 

514,126 

368,194 

298,715 

102,018 

18,199 
89,766 
61,780 
47,817 
175,226 
2,013.715 
109,429 
1,050,501 
542,327 
382.956 
347,817 

86,393 

15,735 

80,065 

52,643 

29,045 

201,007 

2,165,342 

168,425 

1,492,331 

707,685 

416,013 

501,430 

55,875 

10,271 

62,901 

73,907 

13,440 

217,582 

2,064,154 

150,205 

1,882,913 

658,645 

507,855 

608,603 

44,831 

-    5,464 

rhiifftian 

-  17,164 

Daviess 

+  21,264 

-  15,605 

Henderson 

+  16,575 

Hopkipff 

-101,188 

Vct^n 

-  18,220 

MnhientwiK 

+390,582 

Ohio 7. 

-  48,940 

Union 

+  91,842 

Webster 

+107,263 

Other  counties  and  small 

-  10,544 

Total 

4,379,060 

4,365,064 

4,925,926 

5,884,996 

6,295,397 

+410,401 

Kentucky  is  the  only  one  of  the  coal-producing  States  which  has 
within  its  borders  areas  belonging  to  any  two  of  the  great  coal  fields. 
The  eastern  counties  of  the  State  are  underlain  by  the  coal  beds  of  the 
great  Appalachian  system,  extending  entirely  across  the  State  in  a 
northeast-southwest  direction,  while  the  southern  Umits  of  the  Central 
or  Eastern  Interior  field  are  found  in  the  more  northern  counties  of  the 
western  part  of  the  State.  The  total  area  underlain  by  coal  in  the 
eastern  counties  of  Kentucky  is  estimated  at  10,270  square  miles,  and 
the  coal-bearing  areas  in  the  western  part  of  the  State  are  estimated  to 
contain  6,400  square  miles,  or  somewhat  more  than  one-half  of  that  of 
the  eastern  part.  Up  to  the  close  of  1907  the  western  district,  how- 
ever, produced  considerably  more  than  half  the  total  output  of  the 
State,  out  the  recent  developments  in  Pike,  Johnson,  and  other  coun- 
ties of  the  eastern  portion  of  Kentucky,  lead  to  the  impression  that  the 
production  in  the  eastern  district  will  soon  exceed  that  of  the  western. 

From  a  practical  standpoint,  the  eastern  Kentucky  coal  field  is  a 
unit,  unless  the  Middlesboro-Harlan  field,  cut  oflF  by  the  Pine  Moun- 
tain faulty  be  excepted.  The  great  bulk  ox  the  area  of  this  field  (10,270 
square  imles)  has  at  present  no  transportation  facilities,  and  develop- 
ment lias  been  confined  to  the  close  proximity  of  the  few  lines  of  ran- 
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road  that  cross  or  enter  the  field.  Thus,  at  the  north  there  are  about 
a  dozen  commercial  mines  on  the  Chesapeake  and  Ohio  Railroad, 
where  it  crosses  Carter  and  Boyd  counties.  Lawrence,  Johnson,  Lee, 
and  Breathitt  counties  each  support  a  few  mines.  The  Chesapeake 
and  Ohio  has  completed  a  line  into  the  Elkhom  field,  which  promises 
to  become  one  of  tne  most  important  in  the  State.  The  la^er  mines 
are  mostly  in  the  southern  portion  of  the  field.  Along  the  Gncinnati 
Southern  are  a  group  of  mines  in  Pulaski  County  and  western  Whitley 
County.  Along  the  Louisville  and  Nashville  are  a  detached  group  of 
mines  in  Laurel  County,  and  scattered  mines  in  Knox,  Bell,  and  Wnit- 
ley  counties. 

The  coals  of  this  field  belong  to  the  "Lower  Productive  Coal  Meas- 
ures" and  Pottsville  formation  of  Pennsylvania.  The  latter  formation . 
which  at  the  Ohio  River  has  a  thickness  of  only  a  few  hundred  feet  and 
carries  5  coals,  in  the  southeastern  comer  of  the  State  is  about  5,000 
feet  thick  and  carries  nearly  50  coals,  of  which  a  dozen  or  more  are 
locally  of  workable  thickness  and  quaUty.  The  eastern  Kentucky 
coals  are  mostly  high-grade  "gas"  or  "coking"  coals,  with  some  can- 
nel  coal.  In  the  Jellico  coal  field  the  Jellico  and  the  Blue  Gem  seams 
are  both  thin,  the  latter  being  successfully  mined  where  averaging  only 
22  inches.  On  the  other  hand,  some  of  tne  seams  show  8  and  9  feet  or 
more  of  workable  coal. 

The  workable  coal  of  the  western  district  of  Kentucky  is  confined 
almost  entirely  to  two  beds,  designated  as  Nos.  9  and  11  by  the  geo- 
logical survey  of  Kentucky.  Or  these.  No.  9  is  the  more  persistent 
and  furnishes  probably  75  per  cent  or  more  of  the  total  proauction  of 
the  western  counties  of  the  State.  It  underlies  the  whole  or  portions 
of  8  counties,  including  all  of  the  field  except  its  eastern  portion  and 
the  southern  or  southwestern  edge  and  a  few  other  places,  where  it  has 
been  cut  out  by  irregularities  in  the  structure.  The  bed  has  an  aver- 
age thickness  of  about  5  feet,  and  only  rarely  thickens  out  to  more 
than  5  feet  6  inches  or  thins  down  to  less  than  4  feet  6  inches.  It  lies, 
as  a  rule,  about  200  feet  below  the  surface,  and  the  mining  is  done  by 
shaft.  Seam  No.  11  lies  from  40  to  100  feet  above  No.  9,  and  is  the 
next  important  bed  in  western  Kentucky.  It  is  much  more  irregular 
than  No.  9,  but  usually  where  worked  has  a  thickness  of  6  feet  or  over. 
Another  seam  lying  about  25  feet  above  No.  1 1  is  known  as  No.  12.  It 
is  mined  in  Webster,  Hopkins,  McLean,  and  Muhlenberg  counties.  In 
the  central  portion  of  this  field  this  bed  attains  a  thickness  of  from  3  to 
6  feet.  Other  seams  beside  these  three  are  mined  in  the  district,  nota- 
bly what  is  supposed  to  be  No.  6  and  also  No.  5,  near  Dekoven,  in 
Union  Countv. 

So  far  as  tne  records  of  early  coal  production  in  the  United  States 
are  to  be  accepted,  Kentucky  was  the  third  State  to  enter  the  list  of 
regular  coal  producers.  According  to  one  of  the  early  reports  of  the 
Kentucky  geological  survey  (pubfished  in  1838).  the  first  coal  pro- 
duced in  the  State  was  mined  m  1827  on  *'  the  rignt  side  of  the  (Cum- 
berland) river  below  the  mouth  of  Laurel. *'  This  was  evidently  from 
either  Laurel  or  Pulaski  County,  but  the  exact  location  is  not  defi- 
nitely stated.  The  same  report  says  that  in  1828  5  boat  loads  of 
coal  from  these  mines  arrived  at  Nashville,  and  that  from  1829  to  1834 

f)robably  from  25  to  35  boat  loads  were  sent  out  each  year.  The  boat 
oads  averaged  about  1,750  bushels,  or  66  tons  each.  From  1834  to 
1837  the  shipments  were  from  75  to  100  boat  loads  or  about  3|600 
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bushels  a  year.  The  coal  was  for  the  most  part  consumed  in  the  salt 
works  and  iron  furnaces  convenient  to  the  rivers,  the  only  means  of 
transportation. 

From  the  best  information  obtainable  it  seems  that  the  production 
of  the  State  from  1829  to  1835  ranged  from  2,000  to  6,000  tons  per 
year.  The  United  States  census  for  1840  gives  the  total  production 
for  the  State  at  23,527  short  tons.  By  1860,  according  to  the  census 
for  that  year,  the  production  amounted  to  285,760  short  tons.  Oper- 
ations were  nece£»arily  somewhat  interrupted  during  the  civil  war, 
but  since  1870,  after  tne  State  had  begun  to  recover  from  the  eflFects 
of  the  war,  the  production  increased  rapidly,  as  shown  in  the  table  on 
a  preceding  page,  giving  the  history  of  coal  production  in  the  United 
States  from  the  earUest  times  to  the  close  of  1907. 

MARYLAND. 

Total  production  in  1907,  5,532,628  short  tons;  spot  value,  $6,623,- 
697. 

In  spite  of  the  business  depression  which  began  in  October  of  1907, 
and  which  seriously  affected  the  coal-mining  industry  during  the  last 
three  months  of  the  year,  the  output  of  Maryland  exceeded  that  of 
any  previous  year  in  the  history  of  the  State,  and  reached  a  total 
of  5,532,628  short  tons.  Compared  with  1906,  this  indicates  an 
increase  of  97,175^  tons,  or  1.79  per  cent,  while  the  value  increased 
from  $6,474,793  to  $6,623,697,  a  gain  of  $148,904,  or  2.3  per  cent. 
The  average  price  per  short  ton  in  1907  was  $1.20,  the  highest  figure 
recorded  in  tne  history  of  coal  mining  in  the  State,  with  the  excep- 
tion of  1903,  when  because  of  the  famine  brought  about  by  the  strike 
in  the  anthracite  region  of  Pennsylvania  in  tlie  preceding  year,  the 
price  of  Maryland  coal  rose  to  $1.48  and  brought  the  total  value 
of  the  production  in  that  year  up  to  $7,189,784,  which  was  $566,087 
in  excess  of  the  record  made  in  1907. 

Owing  to  the  comparatively  Umited  extent  of  the  Maryland  coal 
fields,  which  are  connned  entirely  to  Allegany  and  Garrett  counties 
in  the  western  part  of  the  State,  it  is  not  to  be  expected  that  the  coal 
production  of  the  future  will  show  any  material  increase  over  the 
present  record.  The  output  in  the  last  ten  years  has  ranged  from 
4,024,688  short  tons  in  1900  to  5,532.628  short  tons  in  1907,  and  has 
averaged  4,962,811  short  tons  annually. 

The  average  number  of  men  employed  in  the  coal  mines  of  Mary- 
land in  1907  was  5,880,  as  compared  with  6,438  in  1906  and  5,948  m 
1905.  The  average  number  of  days  that  the  mines  were  in  operation, 
however,  increased  from  250  in  1906  to  263  in  1907.  In  1905  the 
average  number  of  days  the  mines  were  in  operation  was  252.  With 
only  a  few  exceptions,  the  coal  mines  of  Maryland  worked  10  hours 
a  day.  The  average  production  per  man  in  1907  was  941  short  tons, 
as  compared  with  844.3  tons  in  1906  and  858.9  tons  in  1905.  The 
average  daily  production  per  man  was  3.58  tons  in  1907,  as  against  3.38 
tons  in  1906  and  3.41  tons  in  1905.  Maryland's  record  m  tonnage 
per  man,  both  per  day  and  per  year,  is  among  the  best  of  all  the  coal- 
producing  States. 

The  statistics  relating  to  the  use  of  mining  machines  show  that 
there  were  43  machines  in  use  in  1907,  as  against  45  in  1906,  and  the 
quantity  of  machine-mined  coal  increased  from  427,450  short  tons  in 
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1906  to  479,110  short  tons  in  1907.  The  number  of  tons  mined  by- 
machines  was  8.66  per  cent  of  the  total  product  in  1907. 

Labor  disaffections  in  1907  were  limited  to  the  mines  of  one  com- 
pany, at  which  610  men  were  on  strike  for  27  days. 

The  statistics  of  accidents  as  collected  by  Mr.  Thomas  Murphy, 
State  mine  inspector,  are  taken  for  the  fiscal  year  ending  April  30, 
and  the  %ures  for  1907  were  not  available  at  the  time  of  writmg  this 
report.  In  the  fiscal  year  ending  April  30,  1906,  there  were  7  fatal 
and  52  nonfatal  accidents.  The  death  rate  per  thousand  of  employ- 
ees in  that  year  was  1.09,  and  the  number  of  tons  mined  for  eacn  life 
lost  was  776,493. 

The  statistics  of  production  during  the  last  five  years,  with  the 
distribution  of  the  product  for  consumption,  are  shown  in  the  fol- 
lowing table : 

Distribution  of  the  coal  product  of  Maryland,  1903-1907 ^  in  short  tons. 


Year. 

Tx>Aded  at 
mines  for 
shipment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines  for 

steam 
and  heat. 

Total 
quantity. 

Total 
value. 

Aver- 
plritoe 

as: 

AVBP- 

age 
nnm- 

herof 
days 

•otTve. 

Avrngb 
nmnbor 
ofem- 
ployM. 

1903 

4,752,716 
4,721,714 
5,010,997 
5,331,321 
5,427,882 

53,022 
49,814 
49,779 
50,306 
48,461 

40,427 
42,094 
47,763 
53,826 
56,285 

4,846,165 
4,813,622 
5,108,539 
5,435,453 
5,532,628 

$7,189,784 
5,729,085 

6,023,097 

IL48 
1.19 
1.14 
1.19 
1.20 

210 
226 
2S2 
290 
263 

5,869 

km 

1904 

1905 

190t> 

1907 

The  statistics  of  coal  production  in  Maryland  have  been  collected 
throu^li  a  cooperative  arrangement  with  the  State  Geological  Sur- 
vey, to  whicli  credit  is  also  due  for  the  following  notes  on  the  coal 
fields  of  the  State: 

The  Maryland  coals  occur  in  five  basins,  known  as  the  Gorges 
Creek  basin,  the  Upper  Potomac  basin,  the  Castleman  basin,  tne 
Lower  Youghiogheny  basin,  and  the  Upper  Youghiogheny  basin. 
The  present  production  of  coal  for  the  market  is  almost  exclusively 
confined  to  tne  first  two  basins.  The  far  ^eater  prominence  of  ihe 
Georges  Creek  basin  has  led  to  the  application  of  tne  name  "  G^ices 
Creek  coal "  to  most  of  the  coal  shipped  from  the  State.  Until  within 
recent  years  practically  all  of  this  coal  came  from  the  Pittsbure  seam 
or  ''Big  Vein,"  but  the  gradual  exhaustion  of  this  wonderful  seam 
has  led  to  the  exploitation  with  most  satisfactory  results  of  niWY  of 
the  ''Small  Veins"  both  above  and  below  the' chief  seam.  Tnere 
are  many  c()mj)anies  to-day  mining  the  smaller  seams  either  exclu- 
sively or  in  conjunction  with  the  large  seam.  There  is  unquestion- 
ably' a  ^reat  future  for  these  smaller  seams  in  Maryland,  especially 
in  the  Upper  Potomac  basin  in  southern  Garrett  County,  where  they 
reach  their  greatest  thickness.  The  total  amount  of  coal  in  these 
small  seams  exceeds  manv  fold  that  originally  contained  in  the  "Big 
Vein."  .^  .  ' 

The  ifaryland  Geological  Survey  gives  the  following  table  show- 
ins^  the  average  composition  of  the  coals  from  the  different  coal  beds 
which  are  at  present  worked: 


COAL. 
Average  eomporition  of  leading  Maryland  coaU. 


187 


Calorlmetric 

values  in— 

MoiBtare. 

Volatile 
carbon. 

Fixed 
carbon. 

Ash. 

Sulphur. 

CoalMttDu. 

British 

Calories. 

thermal 
units. 

Upper  flewiekley  or  '*  Tyson  ". . . . 

PftUbuiKor**BigVolii" 

Bakerstown  or  ••Four-foot " 

a83 

2a  22 

7a  00 

8.86 

1.40 

7,784 

14,011 

.70 

1&78 

73.13 

7.12 

1.02 

7,020 

14,256 

1.10 

18.64 

7a  32 

0.04 

2.07 

7,757 

13,073 

Upper  Freeport  or  '*  Three-foot". 

1.21 

10.47 

68.70 

iai7 

1.73 

7,764 

13,075 

Lower  KftUimliig or'* Six-foot". 
BiookrUle  or  «*  BToebaivh  " 

1.26 

10.52 

67.20 

12.01 

2.13 

7,484 

13,471 

.01 

21.04 

6&83 

0.22 

1.30 

7,720 

13,012 

The  most  important  of  the  seams,  after  the  Pittsburg  or  "Big 
Vein,"  are  the  Upper  Sewickley,  the  Bakerstown,  the  Upper  Free- 
port,  and  the  Miaale  and  Lower  Kittannine,  all  of  which  are  being 
successfully  mined  at  the  present  time.  Others,  like  the  Franklin  or 
"Dirty  Nine,"  contain  so  little  good  coal  as  to  be  practically  value- 
less. 

Although  coal  was  discovered  in  the  Georges  Creek  basin  as  early 
as  1782,  the  first  eastern  shipments  from  the  Maryland  coal  district 
were  not  made  until  1830,  wnen  small  amounts  were  transported  by 
barges  down  the  Potomac  River.  The  first  company  was  incorpo- 
rated in  1836.  Since  the  construction  of  the  Baltimore  and  Onio 
Bailroad  in  1842,  and  of  the  Chesapeake  and  Ohio  Canal  in  1850, 
the  output  from  the  Maryland  mines  has  increased  very  rapidly,  ana 
more  than  30  companies  are  now  engaged  in  the  mining  of  coal. 

Several  attempts  to  ship  coal  from  the  Maryland  mines  were  made 
prior  to  the  advent  of  the  Baltimore  and  Ohio  Railroad,  barges  hav- 
mg  been  loaded  and  floated  down  the  Potomac  River  to  Washington 
as  early  as  1830.  This  method  was,  however,  too  destructive  of  life 
and  was  the  cause  of  so  much  loss  in  coal  that  it  was  soon  aban- 
doned, aod  it  was  not  imtil  1842  that  the  industry  really  began  to 
assume  importance.  The  first  shipments  over  the  Chesapeake  and 
Ohio  Canal  from  Cumberland  were  made  in  1850. 

Maryland  and  the  adjoining  counties  in  West  Virginia,  which  make 
up  what  is  known  as  the  Cumberland  region,  constitute  the  only  dis- 
tricts outside  of  the  anthracite  region  of  Pennsylvania  where  records 
of  coal  production  have  been  kept  from  the  earliest  years.  These 
districts  haye  been  commonly  known  as  the  Georges  Creek  or  Cum- 
bedand  and  the  Piedmont  regions.  The  Cumberland  region  was 
opened  in  1842.  The  Piedmont  region  began  shipping  in  1853.  The 
records  of  shipments  have  been  carefully  preserved  and  are  pub- 
lished annually  in  the  reports  of  the  Cumlierland  Coal  Trade,  ana  the 
table  following,  which  snows  the  shipments  from  this  entire  region, 
has  been  obtamed  from  these  reports. 

The  annual  production  from  the  mines  of  Maryland  alone  from 
1842  to  the  close  of  1907  wall  be  found  on  a  preceding  page  in  the 
table  giving  the  history  of  coal  production  in  the  United  States  from 
the  earliest  times. 
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Total  shipments  from  the  Cumberland  coal  fields  in  Maryland 


Year. 


Frostbuig  region. 


Cambexland  and  Pennsylvania  R.  R. 


By  Balti- 
more and 
OhloR.R. 


By  Chesa- 
peake 

and  Ohio 
Canal. 


By  Penn- 
sylvania 
R.R. 


Total. 


Cumberland  Coal  and  Iron  Com- 
pany's R.  R. 


By  Balti- 
more and 
OhioR.R. 


ByChesa- 
I>ea]ce 

and  Ohio 
Canal. 


Total. 


1842. 
1843. 
1844. 
1845. 
1846. 

1847. 
1848. 
1849. 
1850. 
1851. 

1852. 
1853. 
1854. 
1855. 
1856. 

1857. 
1858. 
1850. 
1860. 
1861. 

1862. 
1863. 
1864. 
1865. 

1866. 
1867. 
1868. 
1869. 


1870. 
1871. 
1872. 
1873.. 
1874., 


1875. 
1876., 
1877., 
1878. 
1879. 

1880. 
1881. 
1882. 
1883. 
1884. 

1885. 
1886. 
1887. 
1888. 
1880. 

1890. 
1891. 
1892. 
1803.. 
1894.. 


757 
3,661 
5,156 
13,738 
11,240 

20,615 
36,571 
63,676 
73,783 
70,893 

128,534 
150,381 
148,953 
93,691 
86,994 

80,743 
48,018 
48,415 
70,669 
23,878 

71,745 
117,796 
287,126 
384,297 

592,938 

623,031 

659,115 

1,016,777 


909,511 
1,247,279 
1,283,966 
1,509,570 
1,295,804 

1,006,880 
939,202 
755,278 
823,801 
933,240 

1,055,491 

1,113,263 

576,701 

851,965 

1,193,780 

1,091,904 
1,131,049 
1,584,114 
1,660,406 
1,430,381 

1,511,418 
1,628,574 
1.426,994 
1,332,634 
1,068,730 


3,167 
51,438 

46,357 
84,060 
63,731 
77,095 
80,387 

55,174 
166,712 
211,639 
232,278 

68,303 

75,206 
173,260 
194,120 
285,295 

291,019 
385,249 
424,406 
573,243 


520,196 
656,065 
612,537 
641,220 
631,882 

715,673 
443,435 
473,646 
486,038 
397.009 

471,800 
270,156 
115,344 
302,678 
150,471 

171,460 
115,531 
132,177 
155,216 


9,070 
93,705 
135,400 
96,— 


22,021 
114,589 
67,671 

100,213 
131,866 
170,884 
145,864 
154,264 

213,446 
153,501 
91,574 
217,065 
199,138 

206,227 
141,520 
176,241 
193,046 
177,152 

291,704 
289,232 
214,011 
360,807 
372,206 


757 
3,661 
5,156 
13,738 
11,240 

20,615 
36,571 
63,676 
76,950 
122,331 

174,891 
234,441 
212,684 
170,786 
167,381 

135,917 
214,730 
260,054 
302,947 
92,181 

146,951 
291,065 
481,246 
669,592 

883,957 
1,008,280 
1,063,521 
1,590,000 


1,429,707 
1,903,364 
1,918,514 
2,265.379 
1,995,357 

l,9n,766 
1,514,563 
1,399,808 
1,455,703 
1,484,513 

1,740,737 
1,536,920 
783,619 
1,371,728 
1,543,389 

1,469,591 
1,389,000 
1,892,532 
2,006,668 
1,634,419 

1,803,122 
1,926,876 

1,734,  no 

1,828,860 
1,636,467 


951 
6,421 
9,734 
10,915 
18,555 

32,325 
43,000 

78,773 
119.023 
103,808 

139,925 
155,278 
173,580 
97,710 
121,945 

88,573 
66,009 
72,423 
80,500 
25,983 

41,096 
111,067 

67,676 
104,661 

52,251 
40,106 
100,345 
130,017 


875 
31,540 

10, 
70,535 
92,114 
100,601 
105,149 

54,000 
87,639 
86,203 
63,600 
29,296 

23,478 
43,523 
64,522 
57,907 

52,150 
72,904 
57,919 
78,908 


051 
6,421 
9,734 
10,915 
18,555 

32,325 
43,000 
78,773 
119,806 
135,348 

159,287 
225,813 
266,604 
198,401 
227,004 

142,573 
153,648 
158,626 
144,100 
55,279 

64,574 
154,610 
132,198 
103,558 

104,410 
113.010 
158,264 


2,092,660 


1,192,224 


3,284,884 


Eckhart  Branch  R.  R. 


114,404 
60,864 
26,586 
89,765 

113,670 

83,941 
194,254 
203,666 
137,583 
185,182 

52.505 
15,286 
63,181 
99,455 
141,907 

164,166 
180,006 
111,860 
123,166 
104,238 

197,525 
271,570 
199,188 
197,235 
289,884 

131,826 
151,626 
76,140 
141,300 
124,718 

289,407 
243,321 
332,798 
374,888 
368,497 

117,829 
113,701 
125,306 

522,334 

463,142 
349,207 
341,321 
430,210 

30,204 
170,116 
201,047 
20^0141 

196,345 
264,118 
230,252 
227,347 
248,882 

snOfOTo 

904,200 
174,531 

2B,on 

MS,  146 

»8,880 
fiS,00i 


«a[,33fl 
9sr,m 

470,019 
30i004 

03,  SM 
508,436 
U0,» 

o^iao 
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and  WeU  Virginia  from  lS4t  to  1906,  indusive,  in  long  tons. 


Fiostbaig  region. 

Piedmont  region. 

Total.        , 

Oeoigee  Cndk  and  Cambeilaad 
R.  R. 

Georges 
Croek 
R.R. 

Hamp- 
shire 

R.R.by 
Balti- 
more 
and 
Ohio 
R.R. 

Baltimore 

and  Ohio 

R.R.imd 

local. 

Chesa- 
peake 
and 
Ohio 
Canal. 

Pennsyl- 
vania 
R.  R. 

Qmaar 
peake 
and 
Ohio 
CanaL 

▼anla 
B.R. 

Local 
and  Bal- 
timore 
and 
Ohio 
R.R. 

Total. 

Aggre- 
gate. 

1,708 
10,082 
14,890 
24,653 
29,795 

52,940 
79,571 
142,449 
192,806 
174,701 

268,459 
376,219 
503,836 
478,486 
502,330 

465,912 
395,405 
426,512 
493,031 
172,075 

218,950 
531,553 
399,354 
560,293 

736,153 

735,660 

848,118 

1,230,518 

1,112,938 
1,494,814 
1,517,347 
1,780,710 
1,576,160 

1,302,237 

1,070,775 

818,459 

924,254 

1,075,198 

1,319.589 
1,478,502 
1.085.249 
1,444.766 
2,233,928 

2.076,485 
2,069.774 
2.724.347 
2,069,216 
2,  aw,  585 

2,723,341 

1,708 

10,082 

14,800 

24,653 

29,795 
52,940 

79,571 

...  .■ 

142,449 



4,042 
82,978 

65,719 
157,760 
155.845 

196,848 

257,679 
334,178 

73,725 
181,303 
227,245 
260,210 

252,368 
218,318 
257,740 
289,298 
85,554 

69,482 
266,430 

533,979 

'""65,'576 
42,765 

51,628 
63,060 
47.934 
52,564 
36,660 

36,627 
36,240 
44,552 
71,345 

90,964 
72,532 
88,658 
83,724 

60,988 
96,453 
121,364 
103,793 
109,194 

90,800 
7,505 

659,681 

183,786 
204,120 

116,574 
254,251 
297,842 
295,878 
97,599 

98,684 
216,792 
258,642 
343,202 

343,178 
458,153 
482,325 
652, 151 

604,137 
850.339 
816,103 
778,802 
767,064 

879,838 
632.440 
584,996 
609,204 
501,247 

603.125 
504,818 
269,782 
680,119 
344,954 

368,744 
282,802 
262.345 
286,700 
57,459 

662,272 
706,450 

582,486 

649,656 

' 

724,354 

788.909 



269,674 

317,634 

748,345 

657,996 

903,495 

1.079,331 

1,193,822 

1,330.443 

1,882,669 

2,190,673 

Empire 
and  West 
Virginia 
mines. 
28,035 
81.218 
85,441 
77,582 
57,492 

63,537 
108,723 

1,717,075 
2,345,153 
2.355.471 

22,021 
114,589 
67,671 

160,698 
131,866 
170,884 
145.864 
154,204 

213,446 
278,598 
185,435 
419,288 
356,097 

420,745 
239.891 
389.104 
715,151 
798.842 

1,282.748 
1,474,087 
1,205,486 
1,586,541 
1,677,404 



2.674.101 

2,410,895 

2,342,773 

1,835,081 

1,574.339 

998 
51 

1,679,322 

1,730,709 
2, 136, 160 

66,573 
88,722 
277,929 
338,001 
466,928 

403,489 
346,308 
449,011 
564,307 
576,047 

774,904 
969.673 
971,214 
1,031,797 
900,3991 

69,765 

79,455 

58^480 

i868 

^112 

202,223 
156,969 

214,518 
98,371 
153,280 
286^787 
86^029 

677,598 
768^845 
568,003 
741,954 
77^073 

4,947 

31436 

77,829 

283,336 

291,685 
348,190 
418,057 
341,024 
243,487 

^iS 
229,266 

286,314 

201,938 

uioSil 

213,180 
203,595 
495,819 
510,060 

585,658 
500,047 
676,150 
627,923 
606,516 

906,731 
997,111 
804, 3n 
943,802 
884,110< 

2,261,918 

1,540,466 

2,544,173 

2,934,979 

2.865,974 
2,592,467 
3,375,796 
3.671,067 
3,213.886 

4,006,089 
4,380.433 
4,029,564 

2,855,225 

51.121 

2,557,177]      266,901 
2,423,159      338.107 
2,064,265<      304,437 

4,347,807 
3,966,106 

140 


MINEBAL  BESOUBCES. 
Total  ikipments  from  the  Cumberland  eoal  fiddi  in  Maryland 


Year. 


Frostbuig  region. 


Cumberland  and  Pennsylvania  R.  R. 


By  Balti- 
more and 
OhioR.R. 


By  Chesa- 
peake 

and  Ohio 
Canal. 


By  Penn- 
sylvania 
R.R. 


Total. 


Cmnbedand  Coal  and  Iron  Com- 
pany's B.  R. 


By  Balti- 
more and 
OhioR.R. 


ByQiesa- 
peake 

and  Ohio 
Canal. 


Total. 


1805 

U06 

1»7 

1806 

1889 

1900 

1901 

1902 

1903 

1904 

1906 

1906 

1907 

Total 


1,103,834 
1,344,402 
1,790,813 
2,131,626 
2,334,100 

1,813,462 
2,683,100 
2,081,013 
2,844,162 
2,702,462 

3,130,334 
3,236,501 
3,197,063 


101,076 
160,105 
06,536 
24,097 
27,570 

14,621 
103,063 
102,557 
222,571 
206,064 

175,047 
100,505 
203,527 


255,133 
163,471 
160,670 
116,105 
161,101 

126,615 
373»195 
250,822 
182,587 
234,502 

305,863 
430,328 
416,501 


1,550,043 
1,677,068 
2,057,028 
2,272,818 
2,522,870 

1,054,606 
3,240,367 
3,424,302 
3,240,320 
3,232,028 

3,621,144 
3,865,334 
3,818,081 


464,407 
610,418 
586,502 
507,106 
473,606 

304,320 


212,534 
106,270 
166,601 
313,130 
164,863 

06,613 


:«) 


676,041 
806,607 
758,283 
720,835 
638,461 

400,833 


65,866,165 


13,102,424 


7,460,403 


86,507,002 


8,600,001 


4,210,361 


12,8aO,OC 


a  Meoted  in  Cumberland  and  Pennsylvania  Railroad  figures. 
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and  Wett  Vvginiajnm  184X  to  1906,  indunvey  in  long  ton*— Continued. 


FnMtbmil^  ngtoiL 

Piedmont  region. 

Total. 

Oeoigw  Cndc  aod  Cmnbeiland 

R.R. 

Hamp- 
shire 

R.R.by 
Balti- 
more 
and 
Ohio 
R.R. 

Baltimore 

and  Ohio 

R.  R.  and 

local. 

Chesar 
peake 
and 
Ohio 
Canal. 

Pennsyl- 
vania 
R.R. 

and 
Ohio 
CanaL 

By 

Pflonayl- 

yanU 

R.R. 

Local 
and  Bal- 
timore 
and 
Ohio 
B.R. 

Total. 

Aggre- 
gate. 

126 

1,031,016 

.996  443 

918,712 

913,775 

1,066,771 

701,346 
583,064 
602,903 

399,327 
1191721 

110,258 
75,400 
111,136 
100,312 
92,805 

116,974 
215,901 
225,216 
143,856 
122,180 

129,796 
111,676 
60,707 

1,141,308 
1,070,843 
1,020,847 
1,014,067 
1,161,666 

820,811 
1,072,904 
926,562 
727,810 
676,173 

556,249 
5512,162 
6  492,746 

1,167,803 
1,307,822 
1,463,331 
1,526,396 
1,806,464 

1,995,574 
1,817,058 
1,937,913 
2,055,046 
1,997,287 

2,049,291 
e  2, 810, 541 
e3,049,509 

2,418,554 
2,807,161 
3,615,142 
3,900,403 
4,269,323 

3,750,257 
4,350,011 
4,801,484 
4,672,341 
4,600,490 

5,111,968 

4,996,879 

d  4, 624, 599 

314,551 
364,474 
263,227 
238,136 
192,423 

111,134 
193,105 
192,667 
222,671 
206,964 

175,947 
199,506 
203,627 

1,793,080 
1,689,795 
1,426,120 
1,396,097 
1,669,715 

1,310,625 
1,596,213 
1,294,826 
1,137,264 
1,006,934 

938,769 

1,019,272 

632,752 

4,626.185 

4,861,430 

5,304,489 

5,633,636 

6,131,461 

5,171,916 

6,139,329 

6,288,867 

6,032,176 
6,906,388 

6,226,684 

7,188,037 

«7,360,336 

585,001 

14,482,892 

4,662,996 

20,064,367 

33,019,630 

1,475,960108,850,245 

19,292,2261  29,023,082 

160,038,392 

b  Indodea  813,318  tons  from  the  Western  Maryland  Railroad  in  1907. 

e  TfW'^'^**  1,567,140  tons  from  the  Western  Maryland  Railroad  in  1907. 

d  Tnd*^^  2SfIj028  tons  osed  on  line  of  Cmnberiand  and  Pennsylvania  Railroad  and  its  branches, 
and  at  CmnbedAnd  ukl  Piedmont;  also  339,391  tons  used  by  the  Baltimore  and  Ohio  Railroad  Com- 
pany In  locomotives.  roUixig  mills,  etc. 

•iDQiiidfla  1,809,468  tonsfiom  the  Western  Maryland  Railroad  in  1907. 


142  MINEBAL  BESOUBCES. 

The  estimated  supply  of  coal  contained  in  an  area  of  455  square 
miles  was  8,044,000,000  tons,  from  which  the  total  production  to  llie 
close  of  1907  amounted  to  147,606,548  short  tons,  representing  an 
exhaustion,  including  waste,  of  221,000,000  tons^  or  not  quite  3  per 
cent  of  the  original  estimated  contents  of  the  Maryland  coal  fields.' 
Deducting  the  total  exhaustion  from  the  orimial  supply,  it  is  found 
that  there  still  remain  in  the  coal  fields  of  MarylanQi  at  the  close  of 
1907,  7,823,000,000  tons,  which  is  1,422  times  the  production  of  1907 
and  948  times  the  exhaustion  represented  by  the  output  of  last  year. 

MICHIGAN. 

Total  production  in  1907,  2,035,858  short  tons;  spot  value, 
$3,660,833. 

Compared  with  1906,  the  coal  production  of  Michigan  in  1907 
showed  an  increase  of  689,520  short  tons,  or  51  per  cent,  in  quantity, 
and  of  $1,233,429  in  value,  the  percentage  of  increase  in  value  being 
the  same  as  that  of  the  increase  in  production.  This  exceptionally 
large  percentage  of  increase  was  due  in  part  to  the  fact  thai  in  1906 
3,340,  or  84  per  cent,  of  the  menemployed  in  the  coal  mines  of  Michigan 
were  idle  for  an  average  of  88  days  each  during  the  period  of  suspen- 
sion of  operations,  which  began  on  the  1st  of  April.  The  total  ume 
lost  by  this  suspension  was  equivalent  to  43  per  cent  of  the  total  time 
worked,  and  as  the  result  of  this' idleness  the  coal  production  of  the 
State  decreased  126,873  short  tons,  as  compared  with  the  production 
of  1905.  In  1907,  however,  the  loss  of  time  by  labor  disaffection  was 
confined  to  one  mine  in  which  265  men  were  emploved,  and  this 
strike  lasted  only  5  days,  the  loss  of  time  being  insignificant. 

During  1907  there  were  3,982  men  employed  for  an  average  of  234 
days,  the  number  of  men,  the  average  number  of  days  worKed,  and 
the  total  production  in  1907  all  being  the  largest  ever  recorded.  Pre- 
vious to  1907  the  largest  tonnage  was  made  in  1905,  the  production  in 
that  year  having  been  1,473,211  short  tons,  compared  with  which  the 
production  in  1907  showed  an  increase  of  562,647  short  tons,  or  38.19 
per  cent.  The  year  1907  recorded  also  the  largest  average  production 
of  coal  per  man  employed,  the  average  per  man  for  the  year  having 
been  511  tons,  against  339  tons  in  1906  and  398.6  tons  in  1905,  and 
the  average  production  per  man  per  day  having  been  2.19  tons. 
against  1.96  tons  in  1906  and  2.14  in  1905.  Practically  all  of  the  coal 
mines  of  Michigan  are  worked  during  an  8-hour  day. 

During  1907  there  were  103  machmes  reported  as  used  in  the  Mich- 
igan coal  mines,  the  machine-mined  product  having  amounted  to 
606,718  short  tons,  or  29.8  per  cent  of  the  total.  In  1906,  with  110 
machines  reported  in  use,  the  machine-mined  product  amounted  to 
417,073  tons.  Of  the  macliines  in  use  in  1907,  59  were  of  the  pick  or 
puncher  type,  42  were  chain-breast  machines,  1  was  along-wall)  and  1 
a  pick  shearing  machine. 

Air.  W.  J.  McLeod,  the  Michigan  commissioner  of  labor  and  indus- 
trial statistics,  reports  that  in  1907  there  were  54  accidents  in  the  coal 
mines  of  that  State.  Of  these,  7  were  fatal  and  47  nonfatal.  Of  the 
7  deaths,  4  were  due  to  faUs  of  roof  or  coal,  2  to  powder  explosbns, 
and  1  to  an  explosion  of  gas  or  dust.    Of  the  47  nonfatal  acddents,  26 

a  Coiil  Fields  of  the  United  States,  by  MsriuB  R.  CunpbeU,  U.  8.  Qeol.  Sorv^,  1M6. 
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were  due  to  falls  of  roof  or  coal,  3  occurred  in  or  about  the  shafts,  and 
18  were  due  to  miscellaneous  causes.  The  death  rate  per  1,000 
employees  was  1.76  in  1907  against  1.51  in  1906,  the  records  in  both 
years  being  exceptionally  gratifying,  While  the  death  rate  per  1 ,000 
men  employed  was  slightly  higher  m  1907  than  in  the  preceding  year, 
the  quantity  of  coal  mined  in  1907  for  each  life  lost  was  290,837  tons, 
against  224^398  tons  in  1906. 

The  statistics  of  the  production  of  coal  in  Michigan,  by  counties, 
during  1906  and  1907,  with  the  distribution  of  the  product  for  con- 
sumpuon,  are  shown  in  the  following  tables: 

Coal  produetiarkof  Michigan  in  1906  ofnd  1907,  by  counties,  in  short  Urns, 

1©O0. 


Cocmty. 

Loaded  at 
mines  for 
shlmnMita 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines  for 

steam 
and  heat. 

Total 
quantity. 

Total 
value. 

Aver- 
pnoe 
ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
number 
of  em- 
ployees. 

Eaton,' ' Jaoiaon,'  aikl' 

423,697 

40,508 

28,030 
38,000 

17,193 

1,435 
31,200 

481,398 

29,465 
835,475 

1860,371 

63,954 
1,603,079 

11.79 

2.17 
1.80 

172 

155 
175 

1,413 
101 

SAirlnAv., 

766,275 

2  4S7 

Total 

1,180,972 

106,538 

49,828 

1,346,338 

2,427,404 

1.80 

173 

3,971 

i0or. 


Bay 

Eaton,  Jackson,  and 

ShiawB 
Saginaw. 


Total. 


836,060 


966,538 


1,792,596 


77,664 

25,357 
26,413 


129,434 


48,860 


64,976 


113,826 


962,574  11,669,315 


25,357 
1,047,927 


2,035,858 


69,642 
1,931,876 


3,660,833 


11.72 


2.75 
1.84 


1.80 


226 
276 


1,720 

52 

2,210 


234 


3,962 


a  Including  the  output  of  small  mines. 


The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1907  as  compared  with  1906,  are 
shown  in  the  following  table : 

Coal  production  of  Michigan,  190S-1907,  by  counties^  in  short  tons. 


Coimty. 

1903. 

1904. 

1905. 

1906. 

1907. 

Increase 
(+)  or  de- 
crease (-), 
1907. 

Bay- 

325,021 
7;393 

410,634 
9,057 

544,154 
4,058 

481,396 
18,507 

962,574 
5;982 

•f      481,176 
-        12,526 

BMon 

Jackton.. 

23,307 
1,011,896 

16,860 
906,289 

9,196 
915,803 

8,658 
835,475 
o  2,300 

5,645 

1,047,927 

13,730 

3,013 
+      212,462 
+        11,430 

AMltmw.^, 

RhiVtrmtM.... X 

Total 

1,367,619 
•2,707,627 

1,342,840 
•2,424,935 

1,473,211 
•2,512,697 

1,346,338 
•2,427,404 

2,035,858 
•3,660,833 

+      689,606 
+•1,233,429 

Total  valiie 

a  Including  the  output  of  small  mines. 


The  coal  fields  of  Michigan  are  confined  entirely  to  the  lower  penin- 
sula.^ An  area  of  approximately  11,000  sc[uare  miles  is  included 
within  the  coal-bearing  formations  which  he  almost  in  the  exact 
center  of  the  lower  peninsula.    This  is  the  only  known  coal  field 
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within  the  draina^  area  of  the  Great  Lakes.  The  developments  have 
been  principally  in  the  eastern  portion  of  the  field  and  in  a  line  run- 
ning nrom  Bay  City,  on  the  north,  to  Jackson,  at  the  southern  extrem- 
ity of  the  field.  Tne  more  important  mining  operations  have  been 
carried  on  in  Bay  and  Saginaw  counties,  althougn  some  coal  also  has 
been  mined  in  Shiawassee  County,  near  Corunna,  and  in  Eaton, 
Clinton,  and  Jackson  counties. 

The  coals  of  Michigan  are,  as  a  usual  thing,  of  a  lower  grade  than 
those  coming  from  Ohio  and  Pennsylvania,  with  which  they  have  to 
compete,  but  the  rapid  development  and  increase  of  population  in  the 
cities  alon^  Lake  Michigan  and  Lake  Huron  and  the  Detroit  and 
St.  Clair  nvers  have  created  local  markets  for  these  coals,  and  the 
increase  in  production  in  this  field  during  the  last  ten  years  has  been 
unrivaled  in  the  coal-mining  industry  of  the  United  States. 

The  coal  basin  Ues  for  the  most  part  in  a  low,  flat  country,  sur- 
rounded by  a  rim  of  higher  land  which  rises  from  1,000  to  1,600  feet 
above  the  sea  level,  or  n-om  500  to  1,000  feet  above  the  lake. 

According  to  Prof.  Alfred  C.  Lane,  there  are  seven  horizons  where 
the  coal  occurs  in  workable  thickness,  althoujgh  it  was  formerly  sup- 
posed that  there  was  only  one  workable  bed  m  the  State.  Owing  to 
the  varjdng  character  of  the  formation  and  the  manner  in  which  the 
coal  beds  run  together  and  separate,  no  hard-and-fast  classification 
is  made,  but  the  following,  which  has  been  adopted  by  Professor  Lane, 
is  generally  accepted  as  designating  fairly  the  different  beds,  namely: 
Upper  Rider,  Upper  Verne,  Lower  Verne,  Middle  Rider,  Saginaw. 
Lower  Rider,  ana  Lower  Coal.  For  more  detailed  descriptions  or 
these  beds  the  reader  is  referred  to  the  Twenty-second  Annual  Report 
of  the  United  States  Geological  Survey,  Part  III. 

All  of  the  coals  produced  in  Michigan  are  of  the  dry,  noncokin|g 
bituminous  variety.  Such  coke  as  is  manufactured  in  the  State  is 
from  coal  brought  from  Ohio  or  Pennsylvania. 

Coal  mining  m  Michigan  is  said  to  have  begun  in  the  Jackson  field 
as  early  as  1835.  Other  mines  were  opened  at  Grand  Ledge,  in  din- 
ton  County,  as  early  as  1838,  but  while  it  is  known  that  some  coal 
was  produced  here  in  these  early  years  the  first  record  of  any  produce 
tion  IS  that  contained  in  the  United  States  census  report  for  1860,  in 
which  year  Michigan  is  credited  with  a  production  or  2,320  tons. 

Although  coal  mining  in  Michigan  began  about  seventy  years  ago, 
it  was  not  until  within  the  last  eleven  years  that  it  assumed  any 
importance  as  an  industry.  Prior  to  1896  there  were  only  four  years 
in  which  the  production  amounted  to  as  much  as  100,000  tons. 
During  the  last  decade  the  rapid  growth  of  the  population  and  manu- 
factunng  industries  of  the  cities  along  the  shores  of  Lake  Huron  has 
created  a  market  for  Michigan  coals,  and  the  production  has  increased 
rapidly,  except  for  a  setback  in  1902  due  to  strikes  among  the  mine 
workers  and  another  in  1906  by  the  suspension  previously  referred  to. 

The  record  of  production  since  1860  will  be  found  in  the  table  on 
a  preceding  page  ^ving  the  production  of  coal  in  the  United  States 
from  the  earliest  times  to  the  close  of  1907. 

Michigan's  original  supply  of  coal,  according  to  the  estimate  of  Mr. 
CampbeTl,<>  was  12,000,000,000  tons,  contained  in  an  area  of  11,000 
square  miles  of  coal-productive  territory.    The  production  of  the 

a  Coal  Fidda  of  the  United  SUtes,  by  liariiu  R.  CampbeU,  U.  S.  Geol.  Bumj,  UQi. 
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State  at  the  close  of  1907  amounted  to  13,842,943  short  tons,  which, 
including  the  waste  involved  in  the  mining  operations,  represented 
an  exhaustion  of  21,000,000  short  tons,  or  0.175  of  1  per  cent  of  the 
total  original  supply.  Michigan's  coal  production  in  1907  was  15  per 
cent  of  the  aggregated  output  to  the  close  of  the  year. 

MISSOURI. 

Total  production  in  1907,  3,997,936  short  tons;  spot  value, 
$6,540,709. 

Although  the  production  of  coal  in  Missouri  in  1907  showed  an 
increase  of  239,928  short  tons,  or  6.38  per  cent  in  quantity,  and  of 
$421,976,  or  6.9  per  cent  in  value,  over  that  of  1906,  it  did  not  reach 
the  tonnage  reported  in  either  1903  or  1904,  the  year  1903  being  the 
banner  year  in  the  history  of  coal  mining  in  the  State.  The  mines 
of  the  State  were  worked  steadily  throughout  the  year  and  monetary 
conditions  had  seemingly  no  influence  on  either  production  or  prices. 
Freight  rates  have  been  somewhat  unsettled  owing  to  the  rates  pro- 
mulgated by  the  railroad  and  warehouse  commission  of  the  State, 
whidhi  failed  to  give  satisfaction  to  the  operators  where  conflicting  in- 
terests were  involved. 

To  Missouri's  coal  production  in  the  last  few  years  should  be  added 
a  considerable  tonnage  which  is  credited  to  Kansas.  The  workings 
of  the  mines  at  Leavenworth^  immediately  on  the  Missouri  River, 
extend  under  that  river  into  Missouri  territory,  and,  in  fact,  the  larger 
part  of  the  production  of  Leavenworth  County,  Kans.,  is  taken  from 
territory  underlying  Platte  County,  Mo.  Mr.  J.  W.  Marstellar  states 
that  the  quantity  of  coal  mined  in  Missouri,  but  which  is  included  in 
the  Kansas  nroduction,  amounted  in  1907  to  259,847  tons.  This 
would  make  Missouri's  production  in  1907,4,257,783  tons  instead  of 
3,997,936  tons.  It  has  been  customary,  however,  where  mine  work- 
ings extend  across  one  State  line  into  another  to  credit  the  coal  to  the 
State  in  which  the  tipple  is  located,  and  for  this  reason  the  tonnage 
from  Platte  County,  mo.,  has  been  credited  to  Ijeaven worth  County, 
Kans. 

The  increased  production  in  1907  was  obtained  with  a  smaller 
number  of  men,wno  worked,  however,  a  greater  number  of  days  than 
made  by  the  larger  number  of  men  in  the  preceding  year.  During 
1906  there  were  9,557  men  working  an  average  of  185  days,  and  pro- 
ducing 3,768,008  tons  of  coal,  or  393.2  tons  per  man,  wliile  in  1907 
8,448  men  working  an  average  of  214  days  produced  3,907,936  tons 
of  coal,  or  473.2  tons  per  man. 

In  1906  the  average  daily  production  per  man  was  2.13  tons,  while 
in  1907  it  was  2.21  tons,  from  which  it  appears  that  the  increased 
production  was  due  to  the  greater  number  or  days  worked  and  not  to 
any  material  increase  in  the  individual  productive  cai)acity.  Prac- 
tically all  of  the  coal-mining  business  in  Missouri  is  (conducted  on  the 
basis  of  the  8-hour  day,  149  mines  employing  8,079  men,  out  of  a 
total  of  8,448  in  the  State,  having  reported  working  S  hours  per  day 
during  1907.     These  included  all  of  the  larger  mines  of  the  State. 

The  use  of  mining  machines  for  undercutting  coal  in  Missouri  is 
almost  entirely  restricted  to  the  thm  beds,  where  machines  of  the 
long-wall  type  can  be  used  to  advantage.     In  1907  there  were  62 
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machines  in  use,  of  which  54  were  long  wall.  The  machine-mined 
coal  amounted  to  486,882  short  tons,  or  12.18  per  cent  of  the  total 
output  of  the  State.  In  1906  there  were  48  machines  in  use,  of  which 
44  were  long  wall,  and  the  machine-mined  product  amounted  to 
419,288  tons,  or  11.16  per  cent  of  the  total. 

Machinery  for  washing  coal  has  been  installed  by  one  company  in 
Missouri,  and  in  1907  103,181  tons  of  coal  were  washed,  yielding 
72,227  tons  of  cleaned  coal  and  30,954  tons  of  refuse. 

The  time  lost  by  reason  of  labor  troubles  in  the  coal  mines  of 
Missouri  in  1907  was  unimportant.  There  were  777  men  idle  owing 
to  strikes.     The  average  time  lost  by  each  was,  however^  only  1 1  days. 

According  to  Mr.  J.  W.  Marstellar,  secretary  of  the  Missouri  bureau 
of  mines,  there  were  8  fatal  and  23  nonfatal  accidents  in  the  coal 
mines  of  the  State  during  1907,  this  being  an  exceptionally  good 
record.  None  of  the  fatalities  or  injuries  was  due  to  gas  or  dust 
explosions.  Six  out  of  the  8  men  killed  and  19  out  of  the  23  men 
injured  met  their  deaths  or  injuries  by  falls  of  roof  or  coal.  One 
man  was  killed  and  1  injured  by  powder  explosions,  and  1  man  was 
killed  and  1  injured  by  being  crushed  by  cars.  The  death  rate  per 
1,000  employees  was  a  little  less  than  l,and  the  nimaber  of  tons  mined 
for  each  life  lost  was  499,742. 

The  original  coal  supply  of  Missouri,  as  estimated  by  Mr.  M.  R. 
Campbell,  of  the  United  States  Geological  Survey,  was  40,000,000,000 
short  tons,  included  within  an  area  of  16,700  square  miles.  The 
production  of  the  State,  according  to  the  best  records  available, 
amounted  at  the  close  of  1907  to  something  over  97,500,000  tons, 
representing  an  exhaustion  of  approximately  146,000,000  tons,  or  0.36 
of  1  per  cent  of  the  estimated  onginal  supply. 

The  coal-mining  industry  of  Missouri  may  be  considered  as  a  rec- 
ord of  the  industrial  conditions  entirely  within  the  State,  modified 
by  such  fluctuations  as  are  due  to  variations  in  the  weather.  The 
market  for  the  coal  product  of  the  State  is  practically  confined  to  its 
borders.  Missouri  is  surrounded  by  other  large  coal-producing 
States — Iowa  on  the  north,  Kansas  on  the  west,  Arkansas  and  Okla- 
homa on  the  south,  and  Illinois  and  Kentucky  on  the  east — these 
completing  a  boundary  which  confines  the  Missouri  product  to  local 
markets.  Moreover,  some  of  the  larger  cities  draw  their  principal 
fuel  supplies  from  the  neighboring  States,  St.  Louis,  for  instance, 
being  cniefly  supplied  with  coal  by  Illinois,  while  Kansas  City  draws 
its  fuel  largely  n-om  Kansas. 
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The  statistics  of  coal  production  in  Missouri  in  1906  and  1907,  by- 
counties,  with  the  distribution  of  the  product  for  consumption,  are 
shown  in  the  following  tables: 

Coal  production  of  Missouri  in  1906  and  1907 j  by  counties,  in  short  tons, 

10O6. 


COUQtr^ 


Loaded  Ht 

mln«ftfor 


SotdtP 
local 
trade 

and  used 
by  em* 


Used  At 

:miiie§  for 

steam 
and  heat 


Total 
qtMntlty* 


Total 
vaJue. 


Atbi^ 

par 
tou. 


Aver- 
age 
num- 
ber of 
daffln 
active. 


nuinbor 
of  em- 
ployeea. 


AdslT.... 
Andmln. 
Bartoai.. 


CUlAwar^ 

Heitiy  .,,„.*»... 
LttlRyett« 

linn,....,, 

HllCOIL,. 

RiOb 

Randolpb  ....... 

Bay 

Otber  counties  4 


Totat. 


«2e,goi 

i9S,0l3 
17S,065 


93,767 

74,Sd6 
7«,6ai» 
1(0,375 

17^310 
33S,§S9 
232.880 
230,763 


5,222 
9,622 
14,910 

^umi 

30.302 

20,7li2 
41,10& 
19,2SI 
7,379 
2,94D 
200 
21297 
3«;224 
40,734 
53h130 


9,912 
1,00* 
5,700 
3,262 
374 
104 

tjuo 

9,«81 

14. 310 
1,57S 

S,  257 
9,330 


442,035 

34,233 

21S,@23 

210, 21S 

40,626 

41,162 

ll&,679 

679,679 

95,326 

770,384 

104,899 

17,510 

371,3^6 

270.341 

2Sfl,S77 

53,130 


•642,471 
63,007 
306,444 
313,510 
77,flS0 
75,560 
197,204 
1,277,»1S 
207,346 
1,149,607 
201,771 
3l,3fig 
498,430 
488,372 
4fi7,47^ 
100, 0S5 


IL45 
1.S4 
1.40 
L49 
1.92 
1.S4 
1,70 

2.18 
1.49 
L9Q 
L79 
1.34 
LH 
1.70 
L91 


3,300,867 


380,007 


71,074 


3,75S,0Ci 


0,  US,  733 


1.63 


131 
239 
187 
199 
222 
2S1 
158 
200 
204 

isa 

IQQ 
218 
301 
106 
202 


1,285 

no 

504 
483 
127 
1DD 
350 

2,062 
345 

1,510 
326 
55 
591 
1301 
743 


9,557 


190T. 


Adair...... 

Aadinln. . . 

Baitoa 

Batei 

Boone 

CaUawiy.. 

'BsSDXf 

Unn 


RuMlolph. ...... 

Bay. 

Ot£«rcQiiotlefl^. 
fimall  minaa 


669,512 
22,403 
172,616 
SO,  469 
11,000 
ia,60U 
170.090 
gn2.{t43 
97,719  i 
1,109,225 
50,030  ! 
36,900  I 
300,899  I 
199,707 


Total. 3,195,133      437,073 


17,59a 

B,aBl 

15,207 

595 

16,882 

3,920 

34,4Srt 

300 

21,634 

400 

18, 4a^ 

m. 

^ntMS 

2,914 

44.6dO 

10,015 

18,327 

I.3S7 

25,7«5 

21,150 

0G5 

690 

34,tj00 

1,000 

29.699 

6,7ft7 

75.827 

7,814 

52,340 

137,073 

65,731 

585.  «1 
3H,265 
193,418 
116, 2B6 
33,0;^ 
34,413 
209,652 
717,588 
117,403 
1,156,140 
51,075 
72,500 
337,384 
2B3,31S 
52.340 


3,997. S36 


S866,523 

71.225 

2fil,356 

182,317 

64,533 

52.184 

352,737 

1,329.364 

255,625 

1,B33,SS2 

105,064 

104,171 

636,311 

491,007 

103,390 


ti,  640, 709 


IL48 
1.86 
L51 
1.58 
L96 
1.52 
1.08 
L8S 
2.18 
1.41 
2.05 
1.44 
IS9 
1.73 
l.OB 


1.64 


lOo 
211 
189 
184 
228 

221 
234 
238 
217 
160 
192 
210 
212 


214 


1,072 
127 
440 
213 
94 
81 
371 

I  Ma 
334 

1,700 
244 
134 
915 


8,448 


•  Benton,  Caldwell,  Chariton,  Clay,  Dade,  Onmdy,  Iloward,  Johnson,  Livingston.  Moniteau,  Monroe, 
MoKan,  Pettis,  St.  Qair,  Schuyler,  and  Vernon. 

*  Benton,  Caldwell.  Cass,  Chariton,  Clay,  Dade,  Orundy,  Howard,  Johnson,  Livingston,  Moniteau, 
Monroe,  Moxgan,  Ralls,  St.  Clair,  Schuyler,  and  Vernon. 
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The  statistics  of  production  during  the  last  five  years,  by  counties, 
with  the  increases  and  decreases  in  1907  as  compared  with  1906,  are 
shown  in  the  following  table: 

Coal  production  in  Missouri,  1903-1907 j  by  countieSy  in  short  tons. 


County. 


Adair 

Audrain 

Barton 

Bates 

Boono 

Caldwell 

Callaway 

Grundy 

Henry 

Jackson 

Johnson 

Lafayette 

Linn 

Livingston 

Macon 

Montgomer}'  and  Morgan  . . 

Putnam 

Rails 

Randolph 

Ray 

Vernon 

Other  counties   and   small 
mines 

Total 

Total  value 


1903. 


526.975 

26,835 

193,816 

149,963 

19,752 

11,485 

25,837 

25,565 

59,710 

8,500 

1,458 

639,480 

66,319 

4,095 

,180,653 

7,583 

112.740 

17.185 

604,240 

296,922 

181,358 

78, 115 


1904. 


615,607 

44,179 

230,875 

139,026 

37,920 

15,366 

12,058 

15,507 

134,651 

4,050 

1,572 

(>82,419 

111,095 

2,959 

914,303 

8,146 

71,266 

16,572 

585,135 

244,707 

178,006 

102.799 


4,238.586 
$0,834,297 


4,168.306 
$6,801,751 


1905. 


1906. 


603.699 
53,123 
241, 113 
167,872 
40.786 
15.000 
17,306 


125,088 


1,712 
667,023 
95,175 

2,825 
799,513 


79,162 
14,557 
491,404 
230,598 
195,201 

135,321 


3,983.378 
$(i.291,661 


442,035 
34,233 

218,623 

210,218 
40,626 
14,000 
41,162 
7,990 

115,679 


2,383 
679,679 
95,326 

2,000 
770,284 


104,899 
17,510 
371,386 
276,341 
140,570 

173,064 


3.758.008 
$6,118,733 


1907. 


585,491 
38,265 

193,418 

115,285 
33,034 
15,000 
34,413 
11,040 

209,652 


10,543 

717,588 

117,403 

2,010 

1, 156, 140 


61,675 

12,024 

72,500 

337,384 

141,379 

143,692 


3,997,936 
$6,540,709 


Increase 
(+)  or  de- 
crease (— ), 
1907. 


143,456 

4,032 

25,205 

94,933 

7,502 

1,000 

6,749 

3,050 

93,973 


+  8,160 
+  37,909 
+  22,077 
+  10 
+  385,856 


-  53,224 

-  5,486 

-  296,886 
+  61,043 
+    800 

-  29,372 


+  239,928 
+$421,976 


The  coal  measures  of  Missouri  occupy  the  northwestern  half  of 
the  State  and  underhe  approximatelv  23,000  square  miles,  of  which 
17,000  are  considered  to  be  probably  productive  territory.  The 
beds  belong  to  the  Pennsvlvanian  series  of  the  Carboniferous  and,  as 
in  Iowa,  include  two  well-marked  divisions,  a  lower  and  an  upper. 
The  lower  or  productive  portion  occupies  a  belt  along  the  eastern  edge 
of  the  field,  and  mining  is  confined  entirely  to  this  area.  The  forma- 
tion consists  largely  oi  shales  and  sandstones,  with  a  few  thin  lime- 
stones in  the  upper  part.  The  coal  beds  are  from  4  to  6  feet  thick 
in  most  situations,  but  are  patchy  in  distribution.  The  coal  is  of  a 
dry,  noncoking,  bituminous  grade.  Near  the  edge  of  the  field  are 
several  outliers  of  very  thick  coal,  occupying  erosion  depressions  in 
the  underlying  limestones.  These  have  sm^  economic  importance, 
but  have  created  a  great  deal  of  interest  and  have  led  to  the  loss  of 
considerable  money  in  exploration.  The  total  thickness  of  the  coal 
measures  is  estimated  at  2,000  feet  and  increases  from  the  outcrop 
to  the  northwest,  in  which  direction  the  beds  have  a  gentle  dip.  The 
productive  areas  of  the  State  include:  (1)  The  northern,  occupying 
rutnam  and  adjacent  counties,  in  which  the  extension  of  the  Uen- 
terv'ille  coal  of  Iowa  is  mined.  From  this  field  comes  approximately 
3  per  cent  of  the  State\s  output.  (2)  The  northeastern,  including 
Mac(m,  Randolph,  and  adjacent  counties,  in  which  coal  is  minM 
from  the  lower  beds  of  the  coal  measures.  Approximately  44  per 
cent  of  the  State's  output  is  derived  from  this  aistrict.  (3)  In  the 
central  district  the  more  important  mines  are  in  Lafayette  and  Ray 
counties,  and  the  district,  as  a  whole,  yields  about  22  per  cent  of  the 
output  of  the  State.     (4)  The  southwesten  district,  in  which  the 
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more  important  mines  are  in  Vernon  Coimty.  These  work  in  part 
an  extension  of  the  Cherokee  coal  of  Kansas  and  in  part  they  take 
coal  from  other  beds  also  in  the  lower  portion  of  the  coal  measures. 
The  output  of  this  district  is  about  5  per  cent  of  that  of  the  State. 

As  far  as  any  records  are  obtainable  coal  mining  in  Missouri  began 
in  1840,  the  United  States  census  for  that  year  recording  a  production 
of  9,972  tons.  The  statistics  of  production  will  be  found  in  the  table 
on  a  preceding  page,  giving  the  production  of  coal  in  the  United 
States  from  the  earliest  times  to  tne  close  of  1907. 

MONTANA. 

Total  production  in  1907,  2,016,857  short  tons;  spot  value, 
$3^7,082. 

The  improvement  in  the  coal-mining  conditions  in  Montana,  noted 
in  the  report  for  1906  as  having  foltowed  the  comparatively  little 
change  which  occurred  during  the  period  from  1895  to  1905,  continued 
during  1907,  when  the  production  for  the  first  time  in  the  history  of 
the  State  exceeded  a  total  of  2,000,000  tons.  In  addition  to  the 
actual  increased  production,  a  considerable  amount  of  development 
work  in  new  areas  was  inaugurated  during  the  year  and  the  prospects 
for  a  still  larger  production  in  1908  are  eood.  Compared  with  1906, 
the  coal  production  of  Montana  in  1907  snowed  an  increase  of  186,936 
short  tons,  or  10.22  per  cent  in  quantity,  and  of  $666,725,  or  20.58 
per  cent  in  value. 

Carbon  Coimty,  in  which  is  located  the  Rocky  Fork  or  Red  Lodge 
field,  is  the  most  important  in  coal  production,  and  the  increase  m 
this  county  in  1907  was  larger  than  the  total  increase  for  the  State. 
Increases  were  also  made  in  Chouteau  and  Fergus  counties,  but  these 
were  more  than  offset  by  decreases  in  Cascade  and  Gallatin  counties. 
Most  of  the  new  development  work  in  1907  was  also  done  in  Rocky 
Fork  field,  where  the  Clark  Fork  extension  of  the  Great  Northern 
Railroad  has  made  accessible  an  important  portion  of  the  Bighorn 
Basin  region.  Nearly  one-half  of  the  total  production,  or  984,368 
short  tons,  was  mined  by  machines,  of  which  86  were  in  use.  This 
machine-mined  production  in  1907  was  slightly  larger  in  quantity 
than  in  1906,  but  the  percentage  of  the  machine-mmed  product  to 
the  total  was  somewhat  less.  In  1906  the  tonnage  won  by  machines 
was  974,306  short  tons,  or  53  per  cent  of  the  total. 

In  the  mining  of  Montana  s  coal  production  in  1907,  2,735  men 
were  employed,  who  worked  an  average  of  268  davs,  as  compared 
with  2,391  men  in  1906^  and  2,181  men  in  1905,  in  both  of  which  years 
the  average  working  time  was  243  days.  Most  of  the  mines  of  the 
State  are  operated  on  the  basis  of  an  8-hour  day.  In  some  cases, 
where  the  miners  worked  8  hours  a  dajr,  the  day  men  worked  10 
hours,  but  these  are  considered  8-hour  mines.  The  average  produc- 
tion per  man  in  1907  was  737  tons,  as  against  764.4  tons  in  1906  and 
753.7  tons  in  1905.  The  average  daily  production  per  man,  which 
increased  from  3.10  tons  in  1905  to  3.15  tons  in  1906,  fell  off  to  2.75 
tons  in  1907,  the  decrease  in  the  average  production  per  man  in  the 
latter  year  being  due,  in  all  probability,  to  the  greater  proportion  of 
the  product  which  was  undercut  by  hand. 

According  to  Mr.  Joseph  B.  McDemiott,  State  mine  inspector, 
there  were  12  fatal  and  52  nonfatal  accidents  in  the  coal  mmes  ox 
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Montana  in  1907.  The  mines  of  the  State  were  exceptionally  free 
from  gas  or  dust  explosions,  there  being  no  fatal  accidents  and  but 
3  nomatal  accidents  due  to  that  cause  in  1907.  Seven  of  the  12 
fatalities  were  due  to  falls  of  roof,  coal,  or  timber;  1  was  due  to  the 
victim  being  crushed  by  cars;  1  man  was  killed  by  electric  wire, 
and  3  deaths  were  due  to  other  causes.  The  death  rate  per  1,000 
was  4.4,  and  the  number  of  tons  mined  for  each  life  lost  was  168,071. 
The  statistics  of  production,  by  counties,  in  1906  and  1907,  with 
the  distribution  of  the  product  tor  consmnption,  are  shown  in  the 
following  tables- 

Coal  production  of  Montana  in  1906  and  1907 ^  by  countieSj  in  short  tons, 

1906. 


Comity. 

lyoaded 
at  mines 
for  ship- 
ment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines 

for 

steam 

and 

heat. 

Made 
into 
coke. 

Total 
quantity. 

Total 
value. 

Aver- 
pinboe 
ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
number 
of  em- 
ployees. 

Carbon 

509,798 
986,061 
2,960 
8,000 
25,171 
89,301 

16,463 
15,066 

9,245 
20,232 

1,026 
923 

2,903 

30,887 

26,796 

100 

950 

7,097 

7,897 

'69,045" 

567,148 
1,027,923 
12,305 
29,182 
102,339 
96,121 
2,903 

1996,862 
1,664,256 
27,602 
88,889 
287,520 
166,218 
8,010 

IL79 
1.62 
2.24 
3.05 
2.81 
1.68 
2.76 

219 
277 
245 
185 
196 
296 

877 

Cascade 

971 

Chouteau 

21 

Fenrufl 

55 

Park!^ 

345 

other  counties  a.. 
Small  mines 

125 

Total 

1,621,291 

65,858 

73,72V 

69,045 

1,829,921 

3,240,357 

1.77 

243 

2,394 

loor. 


Carbon 

683,470 
980,698 
14,500 
20,520 
34,848 
50,439 

15,750 
19,710 

9,997 
23,840 

1,492 
790 

2,030 

46,890 

25,815 

350 

1,400 

5,976 

9,103 

'66,'239' 

746,110 
1,026,223 
24,847 
45,760 
102,555 
69,332 
2,030 

11,431,333 

1,724,066 

71,077 

172,018 

381,940 

121,060 

5,578 

11.92 
1.68 
2.86 
3.76 
3.72 
1.75 
2.75 

274 
260 
2QS 
243 
291 
277 

1,101 

Cascade ...  . 

Chouteau 

Fereus 

81 

Pa3k!!.::: 

323 

other  counties  «».. 
Small  mines 

125 

ToUl 

1,793,475 

73,600 

89,534 

60,239 

2,016,857 

3,907,082 

1.94 

268 

2,735 

a  Deerlodge,  Gallatin,  and  Meagher. 


b  Deerlodge  and  Gallatin. 


In  the  following  table  is  presented  a  statement  of  the  coal  pro- 
duction of  Montana,  by  counties,  during  the  last  five  years,  with  the 
increases  and  decreases  in  1907,  as  compared  with  1906: 

Production  of  coal  in  Montana^  1903  -1907 y  by  counties,  in  short  tons. 


County. 


1903. 


Carlwn ,  589. 997 

Cascade. ,  733,064 

Chouteau 9,875 

Kerjnis 9, 734 

Gallatin 58.696 

Park 86,044 

Other  counties  and   small  I 

mines '  1,400 

Total i  1,488,810 

Total  value 12,440,846 


1904. 


544,976 

599,158 

5,764 

19, 109  I 
109,566  I 

78,646  I 

1,710  ' 


1905. 


588,414 

826,026 

6,500 

15,228 
123,006 

81,807 

2,851 


1,358,019  '     1,643,832       1,829.921 
12,194,548     t2,823,350     63,240,357 


1906. 


1907. 


557,148 

1,027,923  I 

12,305  I 

29,182  I 

97.926  ; 

102,339 

3,008 


746,110 

1,026,223 

24,847 

45,780 

69,257 

102,555 

2,106 


2,016,857 
l3,907,0fQ 


Incnaae 
(+)ord©- 

1907. 


+  188,962 

-  1.700 
+  12,542 
-f  16,678 

-  28,689 
+  216 


+  186,996 
+1666,725 
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The  workable  coal  beds  in  Montana  are  of  Cretaceous  and  Tertiary 
age.  Coal  formed  in  Cretaceous  time  is  probably  of  higher  grade  than 
tiie  later  deposits,  but  the  Tertiary  beds  are  thicker  and  cover  a  greater 
area.  In  character  the  coals  are  bituminous^  subbituminous,  and 
lignite;  some  of  the  first-named  being  fair  coking  coals.  It  is  esti- 
mated that  within  this  State  34,000  square  miles  are  underlain  by  coal 
beds  of  workable  thickness.  This  productive  area  is  included  in  a 
number  of  widely  separated  fields,  the  most  important  of  which, 
named  from  east  to  west,  are  the  Miles  City,  Bull  Mountain,  Lewis- 
town,  Bridger,  Red  Lodge,  Livingston  and  Bozeman,  and  Great  Falls 
fields.  CoS  is  also  known  to  occur  in  the  southern  part  of  Gallatin, 
and  in  Madison  and  Beaverhead  counties,  and  at  vanous  other  places 
in  the  western  part  of  the  State.  To  the  north  coal  is  also  mined  in 
the  Assiniboine  region. 

Of  the  fields  mentioned  above,  the  Miles  City  field  is  a  small  part  of  a 
large  area  of  coal-bearing  rocks  whose  boundaries  have  not  yet  been 
determined.  Coal  beds  extend  east  for  at  least  40  miles,  west  as  far 
as  Forsythe,  south  to  the  Wyoming  line,  and  north  probably  to  the 
international  boimdary.  Tms  field  is  separated  from  the  Medora 
field  of  North  Dakota  by  the  Glendive  anticline.  The  coal  beds  are 
thick  and  persistent  for  long  distances  in  the  upper  part  of  the  Fort 
Union  fontiation,  but  they  are  exceedingly  vanalble  in  tliickness  and 
workable  only  in  limited  areas  in  the  lower  part.  Coal  is  mined  for 
local  supply  at  many  places  near  Miles  City,  but  two  permanent  mines 
supply  most  of  the  local  trade. 

Tne  Bull  Mountain  field  Ues  chiefly  south  of  Musselshell  River, 
between  Roundup  and  Musselshell  post-offices,  and  extends  southward, 
including  the  Bull  Mountains,  a  distance  of  about  25  miles.  The  field 
is  estimated  to  cover  between  500  and  600  square  miles.  In  the 
mountain  region  14  different  beds  reach  a  thickness  of  2  feet  or  more. 
Some  of  these  measure  from  3  to  5  feet,  and  one,  the  '*  Mammoth 
Seam,"  is  from  8  to  15  feet  thick. 

An  eastern  extension  of  the  Great  Falls  field  is  in  the  vicinity  of 
Lewistown,  but  there  is  much  less  development  than  in  tlie  area  to  the 
west. 

The  Bridger  field,  in  the  valley  of  Clark  Fork,  contains  one  bed  of 
coal  which  has  been  mined  near  the  town  of  Bridger  for  a  number  of 
years.     The  area  of  this  coal  field  is  probably  not  very  extensive. 

The  Red  Lodge  field,  in  Carbon  County,  contains  7  different  beds  of 
coal  varying  in  thickness  from  3  to  12  feet  and  covering  an  area  esti- 
mated to  be  32  square  miles.  Several  extensive  mines  are  located  at 
R^  Lodge  and  Bear  Creek.  At  the  present  time  about  1 ,000  miners 
are  employed  in  this  field. 

Some  coal  is  mined  about  Livingston  and  Bozeman.  The  coal- 
bearing  formation  in  the  southwestern  portion  of  Yellowstone  and 
northeastern  portion  of  Sweetgrass  counties  and  extending  westward 
around  the  north  end  of  the  Crazy  Mountains  does  not  carry  any  coal 
beds  of  commercial  value. 

The  Great  Falls  field,  in  Cascade  County,  is  one  of  the  most  impor- 
tant in  the  State.  Extensive  mines  are  located  at  Sand  Coulee  and 
Stockett,  and,  as  shown  in  the  foregoing  table,  50  per  cent  of  the  total 
production  of  the  State  in  1907  was  credited  to  this  county. 
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According  to  the  estimates  of  Mr.  M.  R.  Campbell,  of  the  U.  S. 
Geological  Survey,  the  original  coal  supply  of  Montana  was  303,060,- 
000,000  short  tons,  from  which  there  had  been  mined  at  the  close  of 
1907  approximately  24,740,000  tons,  representing  an  exhaustion, 
including  the  waste  in  mining,  of  about  37,000,000  tons,  or  0.012  per 
cent  of  the  original  supply.  The  coal-mining  industry  of  Montana, 
according  to  the  best  records  available,  began  in  1880,  in  which  year, 
according  to  the  United  States  census,  the  production  amounted  to 
224  short  tons.  It  was  not  until  1889,  however,  that  the  industry 
assumed  any  importance.  The  production  increased  nearly  800  per 
cent  (from  41,467  short  tons  in  1888  to  363,301  short  tons  in  1889). 
During  the  next  six  years  development  advanced  rapidly,  until  in  1895 
it  exceeded  1,500,000  tons.  From  1895  to  1905  the  production 
remained  practically  steady,  ranging  from  a  minimum  oi  1,358,919 
tons  in  1904  to  a  maximum  of  1,661,775  tons  in  1900.  It  increased 
to  1,829,921  tons  in  1906,  and  exceeded,  for  the  first  time,  2,000,000 
tons  in  1907. 

The  annual  production  from  1880  to  1907  is  shown  in  the  table  on  a 

f receding  page  giving  the  history  of  the  production  of  coal  in  the 
Fnited  States  from  the  time  of  earliest  record  to  the  close  of  1907. 

NEBRASKA. 

At  spasmodic  intervals  a  small  quantity  of  coal  has  been  reported  in 
Nebraska,  and  in  1907,  750  short  tons  were  reported  as  having  been 

I)roduce(l  in  Nemaha  County  of  this  State.    It  was  used  entirely  for 
ocal  consumption. 

NEVADA. 

A  small  subbituminous,  or  black  lignite,  area  occurs  in  Esmeralda 
County,  Nev.,  from  which  there  was  produced  in  1906,  800  short 
tons.     In  1907  the  production  amounted  to  only  330  tons. 

NEW  MEXICO. 

Total  production  in  1907,  2,628,959  short  tons;  spot  value, 
$3,832,128. 

At  no  time  in  its  history  has  the  coal-mining  industry  of  New 
Mexico  exhibited  such  a  year  of  activity  and  prosperitv  as  1907.  In 
addition  to  the  fact  that  the  production  increased  from  1,964,713 
short  tons  in  1906  to  2,628,959  tons  in  1907,  a  gain  of  664,246  tons, 
or  33.81  per  cent,  there  was  an  advance  in  the  average  price  per  ton 
of  from  S1.34  to  $1.46,  and  the  total  value  increased  from  $2,638,086 
to  $3,832,128,  a  gain  of  $1,193,142,  or  45.21  per  cent. 

In  the  report  for  1906  attention  was  called  to  the  increase  in  the 
quantity  of  New  Mexico  coal  used  in  the  manufacture  of  coke,  ihere 
having  been  during  that  year  an  increase  of  127,396  short  tons,  or 
over  40  per  cent  ol  the  total  increase  in  production,  which  was  used 
in  the  manufacture  of  coke.  The  amount  of  coal  made  into  coke  in 
1906  was  289,107  tons,  against  161,711  tons  in  1905.  In  1907  the 
quantity  of  coal  made  into  coke  was  498,279  tons,  an  increase  of 
209,172  tons,  or  72  per  cent,  over  1906.  All  of  the  coal  made  into 
coke  is  mined  in  Colfax  County,  the  most  important  coal-producing 
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county  in  the  Territory.    This  county   alono   produced  in   1907. 
1,844,550  tons,  against  1,292,241  tons  in  1906,  a  gain  of  552,309  tons. 
McKinley  County  increased  its  production  from  560,917   tons  to 
629,821  tons.     These  two  counties  produced  over  90  per  cent  of  the 
total  output  of  the  Territory. 

Ttere  was  throughout  the  entire  year  a  shortage  in  the  supply  of 
labor  and  also  of  transportation  facilities  which,  it  is  claimed,  cur- 
tailed the  production  at  least  30  per  cent.  It  is  doubtful,  however, 
notwithstanding  the  unprecedented  demand  for  coal,  that  if  the  sup- 
ply of  labor  and  transportation  facilities  had  been  amply  sufficient, 
the  market  could  have  absorbed  a  further  increase  of  over  780,000 
tons.  The  effect  of  the  financial  situation  was  not  felt  in  New 
Mexico  until  late  in  the  year  and  had  no  appreciable  influence  upon 
the  coal-mining  industry. 

Many  important  improvements  in  the  equipment  and  development 
of  the  coal  mines  of  the  Territory  were  made  during  1907,  putting 
them  into  condition  for  a  considerably  increased  production  in  the 
future,  but  on  account  of  the  closing  of  the  copper  and  other  metal 
mines  of  the  Rocky  Mountain  region  in  the  last  two  months  of  1907 
the  indications  wer^  that  there  would  be  no  difficulty  in  supplying 
the  demand  for  coal  during  1908. 

The  coal  mines  of  New  Mexico  gave  employment  in  1907  to  2,970 
men,  who  worked  an  average  of  269  days,  against  2,070  men  for  an 
average  of  242  days  in  1906. 

Most  of  the  mmes  of  the  Territory  worked  10  hours  a  day,  14 
mines,  with  a  total  of  2,584  men  and  representing  almost  90  per  cent 
of  the  total  number  of  men  employed,  naving  reported  10  hours  as 
the  length  of  the  working  day.  The  productive  capacity  of  the  miners 
in  New  Mexico  compares  favorably  with  that  of  tne  miners  in  any  of 
the  coal-producing  States,  although  there  was  a  falling  off  in  the 
average  tonnage  per  man  in  1907,  as  compared  with  1906.  The  aver- 
age production  per  man  in  1907  was  885.2  tons,  against  949.1  tons  in 
1906.  The  average  dailv  production  per  man  decreased  from  3.92 
tons  to  3.29  tons.  The  decrease  in  efficiency  was  probably  due  to  the 
large  number  of  new  and  consequently  less  experienced  men  in  the 
coal  mines  of  the  Territory.  According  to  Mr.  Jo  E.  Sheridan,  the 
Territorial  mine  inspector,  the  shut  down  of  the  copper  mines  in 
Arizona  caused  many  of  the  copper  miners  to  seek  employment  in  the 
coal  mines,  and  as  it  does  not  require  a  lomi:  apprenticeship  for  a 
quartz  miner  to  become  a  good  coal  miner,  and  as  lie  can  make  better 
pay  in  the  coal  than  in  the  quartz  mines,  Mr.  Sheridan  is  of  the 
opmion  that  many  of  the  men  will  remain  at  the  coal  mines  even 
arter  the  quartz  mines  have  resumed  operations.  It  is  therefore  to 
be  expected  that  the  lower  efficiency  record  in  1907  will  not  be 
repeated  in  1908. 

Mr.  Sheridan  reports  that  there  were  34  men  killed  in  the  coal 
mines  of  New  Mexico  in  1907.  The  law  does  not  require  tlie  opera- 
tors to  report  nonfatal  accidents.  Of  the  34  fatalities,  1 1  were  due  to 
gas  or  dust  explosions,  13  to  falls  of  roof  or  coal,  6  men  were  caught 
by  cars  and  motors,  3  were  suffocated  in  mine  fires,  and  1  man  was 
struck  by  timbers  while  riding  on  a  car.  The  death  rate  per  1,000 
was  11.45,  and  the  number  of  tons  of  coal  mined  for  each  life  lost  was 
77,322.  The  record  for  1907  shows  an  unfortunate  comparison  with 
the  preceding  year,  when  only  9  fatalities  were  reported,  iV^a  dLfe«u>3cL 
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rate  per  1,000  was  3.82,  and  the  number  of  tons  mined  for  each  life 
lost  was  199,359. 

During  1905  and  1906  there  were  no  mining  machines  reported  as 
having  been  used  in  the  undercutting  of  coal  m  the  Territory  of  New 
Mexico.  In  1907  three  machines  were  reported  as  in  use,  and  by 
them  11,615  tons  of  coal  were  mined. 

The  statistics  of  production,  by  counties,  during  1906  and  1907, 
with  the  distribution  of  the  product  for  consumption,  are  shown  in 
the  foUowing  tables: 

Coal  jyrodvjction  of  New  Mexico  in  1906  and  1907,  by  countieSy  in  short  tons. 

10O6. 


County. 

Loaded 
at  mines 
for  ship- 
ment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at! 
heat. 

Total 
quantity. 

Total 
value. 

Aver- 
ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
number 
of  em- 
ployees. 

CoU&x 

962,345 
542,407 
101,046 

21,057 
4,984 
7,156 
1,905 

19,732  1  289,107 
13,526   

1,292,241 

560,917 

109,650 

1,905 

11,576,636 

807,067 

251,068 

4,215 

11.22 
1.44 
2.29 
2.21 

240 
261 
195 

1,253 

McKinley 

602 

Other  counties  a ... 

1,448  1 

215 

Small  mines 

Total 

1,605,798 

35,102 

34,706     289,107 

1,964,713 

2,638,986 

1.34 

242 

2,070 

i9or. 


Colfax 

1,296,253 
609,475 
132,747 

19,418 

2,817 

13, 170 

800 

30,600 
17,529 
7,871 

498,279 

1,844,550 
629,821 
153.788 

12,373,502 

t1  9Q 

281 
254 
250 

1,792 
719 

McKinley 

1,065,810      i.60 

391,316      2.54 

1,500      1.88 

Other  counties  f> . . 

4S0 

Small  mines 

m 

Total 

2,038,475 

36,205 

56,000 

498,279  2,628,959 

3,832,128 

1.46 

260 

2,970 

a  Johnson,  Rio  Arriba,  Sandoval,  San  Juan,  Santa  Fe,  and  Socorro. 
b  Lincoln,  Rio  Arriba,  Sandoval,  San  Juan,  Sante  Fe,  and  Socorro. 

The  statistics  of  production,  bjr  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1907,  as  compared  with  1906,  are 
shown  in  the  following  table: 

Coal  production  of  New  Mexico  y  1903-1907,  by  counties,  in  short  tons. 


County. 


1903. 


Colfax 723,786 

Lincoln ,  97,229 

McKinley 569,362 

Rio  Arriba '  35,500 

Santa  Fo i  75,535 

other  counties |  40,369 

Total I  1,541,781 

Total  value I  12,105,785 


1904. 


788.955 
70,964 

441,865 
40,825 
60,090 
49,626 


1905. 


1,031,829 
19,143 
480,490 
31,700 
60,832 
16,939 


1,452,325  '  1,649,933 
11,904,499  .  t2, 190, 231 


1906. 


1,292,241 


560,917 
43,600 


64,017 


1,964,713 
12,638,986 


1907. 


1,844,550 
1,601 
029,821 
34,460 
31,052 
86,496 


2,628,050 
13,832,128 


InenaM 
(+)orde- 

1907. 


+  68a;aQ0 

+  1,691 

+  68,901 

-  9,160 

-f  28,014 

+  22,478 


-f      664,946 
+61,196^141 


Like  most  of  the  coals  of  the  Rocky  Mountain  region,  the  coals  of 
New  Mexico  are  of  Cretaceous  age  and  vary  from  Dj^te  to  anthra- 
cite. The  anthracite  areas  are,  however,  those  in  which  the  coal  has 
been  locally  metamorphosed  by  volcanic  intrusion.  The  production 
of  anthracite  from  the  Territory  does  not  amoimt  to  50,000  tons  a 
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year.  As  in  Colorado,  the  known  producing  areas  of  New  Mexico 
occur  in  somewhat  widely  separated  localities.  The  Raton  field,  in 
Colfax  County,  which  is  the  southern  end  of  the  same  field  in  Colo- 
rado; the  Diirango-Gallup  field,  which  extends  from  Durango  south- 
ward throu^  Rio  Arriba,  San  Juan,  and  McKinley  counties  to  Gallup 
and  Mount  Taylor,  and  embraces  a  number  of  districts,  of  which  the 
Gallup,  the  Monero-Lumberton,  and  the  Fruitland  are  the  principal 
producers;  theLosCerrillos  and  Tejon  areas,  in  Santa  Fe County,  and 
the  Whiteoaks  field,  in  Lincoln  County,  make  up  the  principal  pro- 
ducing areas  in  the  Territory.  A  considerable  amount  of  develop- 
ment work  is  now  being  carried  on  in  the  Raton  district,  and  this  is 
expected  to  prove  of  decided  importance  in  the  future.  Some  of  the 
coals  of  New  Mexico  are  true  coking  coals,  and  a  considerable  quan- 
tity of  coke  is  made  each  year.  The  majority  of  the  coals  or  the 
Territory,  however,  belong  to  the  "black  lignite/'  or  subbituminous 
class. 

At  the  present  time  this  field  is  attracting  a  great  deal  of  attention, 
and  it  seems  probable  that  extensive  developments  will  be  under- 
taken in  the  near  future.  Already  the  Denver  and  Rio  Graude  Rail- 
road has  built  a  standard-gage  line  southwest  from  Durango,  Colo., 
to  Farmington,  N.  Mex.,  and  there  are  persistent  rumors  that  the 
Southern  Pacific  will  build  north  through  this  field  to  Denver.  In 
the  Raton  district  new  areas  have  been  recently  opened  up  by  the 
building  of  the  St.  Louis,  Rocky  Mountain  and  Pacific  Railway.  This 
line  has  been  surveyed  westward  toward  the  Durango-Gallup  field. 

A  ^at  quantity  of  the  coke  demanded  by  the  smelters  or  metallic 
ores  m  the  southern  part  of  the  Territories  of  New  Mexico  and 
Arizona  is  shipped  from  distant  points,  such  as  Pennsylvania  and 
West  Virginia,  and  even  from  foreign  countries  by  way  of  San  Fran- 
cisco. Tnis  is  significant  of  the  fact  that  the  production  of  coke  in 
the  Southwest  is  far  below  the  demand. 

During  1905  a  geological  survey  was  conducted  around  the  east  side 
of  the  Durango-Gallup  coal  field  from  Durango,  Colo.,  southward  and 
westward  to  &allup,  N.  Mex.  The  following  year  a  survey  was  made 
around  the  opposite  side  of  the  basin  from  Durango,  Colo.,  southward 
by  way  of  G«dlup  to  Zuni  Salt  Lake,  New  Mexico.  This  is  the  largest 
coal  area  of  the  Territory,  and  comprises  about  13,000  square  miles; 
about  one-seventh  of  the  field  lies  in  Colorado  and  the  remainder  in 
New  Mexico.  More  than  half  of  this  immense  field  consists  of  workable 
cold  lands,  and  the  details  of  the  surveys  are  published  in  Bulletins 
No.  285  and  No.  316  of  the  United  States  Geolo^cal  Survey. 

The  first  record  of  coal  production  in  New  Mexico  is  that  contained 
in  Jbhe  initial  issue  of  the  volume  Mineral  Resources  of  the  United 
States,  which  covered  the  calendar  year  1882.  In  that  year  the 
reported  output  was  157,092  tons,  or  about  6  per  cent  of  what  it 
was  in  1907^  indicating  that  in  26  years  the  coal  production  of  New 
Mexico  has  mcreased  more  than  16  times.  The  annual  production 
since  1882  is  given  on  a  preceding  page,  in  the  table  showing  the 
production  of  coal  in  the  United  States  from  the  earliest  times  to  the 
close  of  1907.  In  this  period  the  total  production  has  amounted  to 
22,325,432  short  tons,  which,  including  mining  and  other  loss,  repre- 
sents a  total  exhaustion  of  about  33,000,000  tons. 

According  to  the  estimate  of  Mr.  M.  R.  Campbell,  the  original  coal 
supply  in  tfie  Territory  of  New  Mexico  was  163 ,780 ,000 ,WQ  \.owa,  ^<i 
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that  the  exhaustion  to  date  represents  approximately  0.02  of  1  per 
cent  of  the  original  supply.  The  production  in  1907  was  equal  to 
nearly  12  per  cent  of  the  entire  production  to  the  close  of  that  year, 
while  the  coal  left  in  the  ground  is  nearly  65,000  times  the  production 
in  1907  and  over  40,000  times  the  exhaustion  represented  by  that 
production. 

NORTH  CAROLINA. 

No  coal  production  was  reported  from  North  Carolina  in  either  1906 
or  1907.  The  output  from  the  Cumnock  mines,  which  had  decreased 
from  23,000  tons  m  1902  to  17,309  tons  in  1903,  7,000  tons  in  1904, 
and  1,557  tons  in  1905,  ceased  entirely  in  1906. 

There  are  two  areas  in  North  Carolma  in  which  coal  occurs.  Both 
of  these  are  found  in  the  Triassic  formation,  and  are  of  the  same 
geologic  age  as  the  Richmond  coal  basin  of  Virginia.  The  two  areas 
are  known  as  the  Deep  River  and  the  Dan  River  fields,  being  named 
from  the  two  rivers  wnich  drain  them.  The  only  productive  beds  in 
recent  years  are  those  in  the  Deep  River  district,  in  Chatham  and 
Moore  counties. 

The  production  during  the  five  years  from  1901  to  1905,  inclusive, 
with  the  distribution  of  the  product  for  consumption,  will  be  found  in 
the  following  table: 

Distribution  of  the  coal  froduct  of  North  Carolina^  1901-1905,  in  short  tons. 


Year. 


Loaded 
at  mines 
for  ship- 
ment. 


Sold  to 
local 

trade 
and  used 

by  em-  , 
ployees.  | 


1901 10,000 

1902 :  20,400 

1903 !  14,429 

1904 4,000 

1905 1  461 


100 
87 

aoo 

1,096 


Used  at 
mines  for 

steam 
and  heat. 

Total 
quantity. 

Total 
value. 

Aver- 
pnoB 

SI 

Aver- 
age 

nam- 
heroi 

days 
aotivs. 

AvengiB 
number 
of  em- 
ployees. 

2,000 
2,500 
2,793 
2,100 

12,000 

17,300 
7,000 
1,567 

tl5,000 

34  500 

26,300 

10,500 

2,336 

$1.25 
1.60 
L47 
1.60 
1.60 

800 
285 
264 
340 
60 

35 
40 
49 
25 
15 

The  United  States  census  of  1840  stated  that  a  production  of  3  tons 
was  obtained  from  North  Carolina  in  that  year.  There  is  no  evidence 
of  any  other  production  prior  to  the  civil  war,  when  the  necessities  of 
the  Confederate  government  were  partly  relieved  by  coal  obtidned 
from  this  region.  After  the  war  the  production  fell  off  for  several 
years,  and  from  1874  to  1879  none  was  reported  from  this  area.  Tlie 
Cumnock  or  Egypt  mines  were  reopened  m  1889,  and  were  producing 
each  year  from  that  time  until  1906.  ^ 


NORTH  DAKOTA. 

Total  production  m  1907,  347,760  short  tons;  spot  value,  S560,199. 

All  of  the  mineral  fuel  produced  in  North  Dakota  is  brown  li^te, 
extensive  beds  of  which  underlie  the  ^ater  part  of  the  western  half 
of  the  State.     This  lignite  is  not  a  high-grade  fuel  for  heating  pur- 

K)ses,  and  until  1906  such  mining  operations  as  were  carried  on  were 
r  tlie  purpose  of  supplying  rancnmen  who  had  no  other  fuel.    Since 
that  time,   however,   production  has  been  stimulated  somewhat 
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throi^  the  act  of  the  North  Dakota  legislature  which  compelled  the 
use  of  the  North  Dakota  lignite  in  all  State  building  and  institutions. 
It  is  possible  that  the  distress  among  the  inhabitants  of  the  State 
during  the  severe  winter  of  1906  and  1907  was  partly  due  to  this 
I^islation,  as  on  account  of  the  compulsory  use  of  tms  fuel  in  the 
State  institutions  the  dealers  in  coal  did  not  have  a  large  enough 
supply  to  meet  the  requirements  occasioned  by  the  severe  weather  of 
that  winter. 

It  has  been  said  that  li^te  bums  without  heat,  and  while  there 
seems  to  be  excellent  promise  of  utilizing  this  North  Dakota  product 
for  the  generation  of  power  through  gas  producers,  there  may  be 
some  question  as  to  the  wisdom  of  compelling  its  use  for  heating 
purp<)ses. 

Stimulated  by  the  severe  winter  of  1906  and  1907,  the  production  of 
lignite  in  North  Dakota  in  1907  showed  an  increase  of  42,071  short 
tons,  or  13.76  per  cent  in  (quantity,  over  1906,  with  an  increase  of 
$108,817,  or  24.11  per  cent,  m  value. 

The  number  of  men  employed  in  the  lignite  mines  of  the  State  in 
1907  was  562,  who  worked  for  an  average  of  223  days,  as  compared 
with  488  men  for  an  average  of  209  days  in  1906.  The  average  pro- 
duction per  man  was  619  tons  in  1907,  against  626.4  tons  in  1906, 
while  the  daily  production  for  each  employee  decreased  from  3  tons 
in  1906  to  2.78  tons  in  1907. 

The  number  of  mining  machines  in  use  increased  from  9  in  1905  to 
11  in  1906  and  12  in  1907,  while  the  machine-mined  product,  which 
decreased  from  97,789  tons  in  1905  to  97,035  tons  in  1906,  increased 
to  136,700  tons  in  1907; 

The  statistics  of  production,  by  counties,  in  1906  and  1907,  with  the 
distribution  of  the  product  for  consumption,  are  shown  in  the  following 
tables: 


Coal  prodiustion  of  North  Dakota  in  1906  and  1907 y  by  counties,  in  short  tons. 


County. 

Loaded 

at  mines 

for  ship. 

mcnt. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines  for 

steam 
and  heat. 

Total 
quantity. 

Total 
value. 

Aver- 
pnce 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
number 
of  em- 
ployees. 

Korton 

16,289 

88,820 
78,095 

6,855 
6,250 
79.704 
17,784 
1,045 

50 

23.194 

S37,099 

80.900 

202.402 

11.00 
1.27 
1.67 
1.33 
1.84 

175 
254 
201 
249 

50 

Stark 

1.000  i      03,785 
2.438  1    120.962 

74 

Ward 

195 

OtlwT  oo>notlw« 

824         06.703  ,     129.058 

169 

1,045          1.923 

Total 

180,730 

111,638 

4,312 

305,689 

451,382 

1.54 

209 

488 

10OT. 


Morton 

5,000 
55,883 
46,208 
111,717 

5,640 
12,180 
76,166 
22.055 

2,071    . 

50l 
4,000  ■ 
1,850 
5,450 

10,600 
71,563 
124.214 
139,222 
2,071 

tl5,905 

99.797 

241.250 

200,621 

2,626 

1.39 
1.90 
1.44 
1.27 

125 
250 
203 
267 

87 

StariE 

114 

Waid 

260 

Otbaroountiw* 

142 

Fmall  iniiiM 

Total 

218,306 

118,102  1 

11,330 

347,700 

560,199 

1.61 

223 

562 

a  Burleigh,  Emmons,  McLean,  and  Williams. 
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The  statistics  of  production,  by  counties,  during  the  last  five 
years,  with  the  increases  and  decreases  in  1907,  as  compared  with 
1906,  are  shown  in  the  following  table: 

Coal  production  of  North  DakotUy  1903-1907^  by  counties,  in  short  Urns, 


County. 

1903. 

1904. 

1905. 

1906. 

1907. 

Increase 
(+)  orde- 

1907. 

Burleigh 

104,835 
3.925 
13.500 
46.764 
98.081 
8,935 
} 

92.970 
13,100 
10,663 
52,744 
87,766 
9,185 

2,100 

3,400 

74,367 
15,515 
26,100 
49,417 
137.542 
9,268 

4,000 

1,343 

83,267 
8,005 
23,194 
63,785 
120,962 
4,431 

123,662 
9,660 
10,600 
71,563 
124,214 
5,400 

+      40,395 

McLean 

+        1,655 

Morton 

Stark 

Ward 

WiUiams 

Emmons 

-      12,504 
+        7,778 
+        3,252 
+           960 

Mercor 

Small  mines 

2,605 

a2,045 

o2,sn 

+           S26 

Total 

Total  value 

278.645 
$418,005 

271,928 
1389,052 

317,542 
$424,778 

305,689 
$451,382 

347,760 
$560,199 

+      42,071 
+  $106,817 

a  Includes  Emmons  County. 

Almost  the  entire  western  half  of  North  Dakota  is  underlain  by 
beds  of  Ugnite,  which  vary  in  thickness  from  a  few  inches  to  33  feet. 
While  in  many  cases  the  Kgnite  is  local  in  its  development  and  can 
be  identified  for  not  more  than  2  or  3  square  miles  of  territory,  there 
are  cases  in  wliich  the  extent  of  the  beds  is  much  neater.  Detailed 
investigations  of  the  lignite  in  the  Glendive-Medora  coal  field  of 
eastern  Montana  and  western  North  Dakota  has  proved  conclusively 
that  the  individual  beds  could  be  traced  much  farther  than  was 
formerly  supposed.  Mr.  Carl  D.  Smith  reports  one  of  these  beds 
which  w^as  actually  traced  a  distance  of  12  miles,  showing  workable 
thickness  throughout.  Other  beds  have  been  correlated  over  the 
field  for  great  distances.  The  State  geologist  of  North  Dakota 
reports  one  bed  as  having  been  traced  by  him  for  a  distance  of  24 
miles,  and  the  idea  that  all  of  the  beds  were  local  in  character  was 
probably  given  currency  through  lack  of  detailed  work,  and  in  pre- 
vious volumes  of  Mineral  Resources  of  the  United  Stat^  it  has  been 
stated  that  cases  were  rare  in  which  an  individual  bed  could  be 
traced  or  identified  over  more  than  2  or  3  miles  of  territory. 

According;  to  the  reports  of  the  State  Geological  Survey,  97  town- 
ships contain  in  some  part  of  their  area  at  least  one  bed  of  lignite  7 
feet  or  more  in  thickness,  while  at  l6ast  100  other  townships  contain 
beds  from  4  to  7  feet  thick.  The  Kgnite  is  generally  well  exposed 
along  such  streams  as  Big  and  Little  Missouri,  Kmfe,  Heart,  and 
Mouse  rivers.  Mining  is  carried  on  to  some  extent  at  most  of  the 
towns  along  the  Northern  Pacific  Railway  west  of  Mandan,  on  the 
Minneanolis,  St.  Paul  and  Sault  Ste.  Marie  Railway  in  the  Mouse 
River  Vallev,  and  also  north  of  Bismarck,  and  to  a  small  extent  along 
the  Great  Northern  Railway  near  Minot  and  Williston.  The  totfiu 
area  underlain  by  lignite-bearing  beds  is  estimated  to  be  35,000 
square  miles. 

The  lignite  is  brown  and  generally  woody^  and  as  it  comes  from 
the  mine  contains  about  40  per  cent  of  moisture.  Upon  exposure 
to  the  atmosphere  the  lignite  loses  some  of  this  moistiure,  and  as  a 


COAL.  159 

result  it  "slacks"  or  crumbles  to  pieces.  If  exposed  indefiniteljr  it 
breaks  down  to  a  fine  powder,  with  probably  considerable  oxidation 
and  loss  of  volatile  combustible  matter. 

On  account  of  its  heavy  percentage  of  moisture  and  rapid  disinte- 
gration on  exposure  it  does  not  stand  transportation  well,  and  conse- 
quently its  field  of  usefulness  is  limited.  So  far  its  principal  use  has 
been  to  supply  fuel  to  the  settlers  on  the  treeless  plains  in  the  western 
part  of  the  State,  and  for  this  purpose  it  has  been  mined  in  a  crude 
way  in  almost  every  county  in  the  Kgnite-bearing  area.  Commer- 
cial mines  are  situated  on  the  Knes  of  railway,  ana  these  supply  the 
towns  of  the  State  with  fuel  for  domestic  purposes  and  for  use  under 
steam  boilers.  On  account,  however,  of  the  largo  percentage  of 
moisture  contained  in  the  Ugnite  it  has  difficulty  in  meeting  compe- 
tition with  Pennsylvania  and  West  Virginia  coals,  which  find  their 
way  into  this  country  via  the  Great  Lakes. 

Lignite  has  doubtless  been  mined  and  used  in  North  Dakota  by 
ranchmen  and  others  since  the  time  when  North  Dakota  was  a  Tem- 
tory,  but  it  was  not  until  1884  that  any  record  of  production  was 
obtained.  This  was  pubKshed  in  the  volume  of  Mineral  Resources 
for  that  year.     The  production  since  1884  is  given  in  the  table  on  a 

E receding  pa^e  showing  the  production  of  coal  in  the  United  States 
rom  the  earhest  times  to  the  close  of  1907. 

OHIO. 

Total  production  in  1907,  32,142,419  short  tons;  spot  value, 
$35,324,746. 

Early  in  1908  Mr.  George  Harrison,  chief  inspector  of  mines  for 
the  State  of  Ohio,  estimated  that  the  total  production  of  the  State  in 
1907  had  been  about  30,000,000  tons,  which  would  have  been  equiva- 
lent to  an  increase  of  something  less  than  10  per  cent  over  that  of 

1906.  The  complete  statistics  for  1907  show  that  Mr.  Harrison's 
estimate  was  conservative,  as  the  actual  increase  in  production  was 
more  than  2,000,000  short  tons  in  excess  of  his  estimate,  and  the  pro- 
duction for  the  year  showed  an  increase  of  4,410,779  short  tons,  or 
15.91  per  cent  in  quantity,  and  of  $4,978,166,  or  16.4  per  cent  in 
value  over  that  of  1906.  As  was  general  throughout  the  coal-mining 
States  in  1907,  the  industry  in  Ohio  was  not  affected  by  labor  troubles 
or  strikes  of  any  consequence  tending  to  materially  curtail  the  output. 
SiGning  in  the  Hocking  Valley  district  was  interrupted  for  a  while 
during  the  spring  months  by  disastrous  floods,  but  this  interruption 
did  not  result  in  serious  loss  to  the  mines.  The  car  supply  was  more 
satisfactory  than  in  some  of  the  other  States,  the  transportation 
companies  seeming  to  meet  for  the  most  part  the  demands  made 
upon  them.  The  average  prices  throughout  the  year  were  satis- 
factory to  the  operators. 

Of  the  29  coimties  in  the  State  in  wliich  coal  was  produced  in 

1907,  19  reported  an  increased  production  during  the  year,  and  in  10 
the  production  decreased.  The  principal  increases  were  in  Belmont 
County  (1,941,323  short  tons),  Guernsey  (697,083  tons),  Athens 
(559,620  tons),  Tuscarawas  (383,648  tons),  and  Perry  (343,559 
tons).  The  effects  of  the  floods  in  the  Hocking  Valley  region  are 
shown  by  the  fact  that  Hocking  Coimty's  production  decreased 
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144,531  tons.  This  was  the  largest  decrease  in  any  one  county  in 
the  State.  The  next  largest  decreases  were  in  Meigs  County  (98,932 
tons)  and  in  the  combined  production  of  Noble  and  Scioto  coiuities 
(86,555  tons). 

The  number  of  men  employed  in  the  coal  mines  of  Ohio  increased 
from  45,438  in  1906  to  46,833  in  1907.  The  average  number  of  work- 
ing days  in  19tf6,  owing  to  the  suspension  of  work  pending  the  arrange- 
ment of  the  wage  scale,  was  only  167,  while  in  1907  the  average 
working  time  was  199  days.  The  average  production  per  man 
shows  that  while  the  worlang  time  was  reduced  in  1906,  the  men 
worked  with  greater  energy  during  the  time  the  mines  were  operated, 
the  average  daily  production  per  man  having  increased  from  3.35 
in  1905  to  3.65  m  1906,  and  fell  off  in  1907  to  3.45  tons.  For  the 
year  1907,  however,  there  was  a  larger  production  per  man  than  in 
either  of  the  preceding  years,  this  average  amounting  to  686  tons  in 
1907,  as  compared  with  610.3  tons  in  1906  and  588.9  tons  in  1905. 
As  in  the  other  States  where  coal  mining  is  carried  on  imder  i^ee- 
ments  with  the  United  Mine  Workers  of  America,  the  mines  of  Ohio, 
with  only  a  few  exceptions,  were  operated  8  hours  a  day.  In  1907 
there  were  490  mines,  employing  44,733  men  out  of  a  total  for  the 
State  of  46,833,  which  were  operated  on  the  8-hour  basis.  There 
were  4  mines,  employing  53  men,  that  worked  9  hours,  and  2  mines, 
employing  31  men,  that  worked  10  hours.  There  were  2,016  men 
whose  time  was  not  reported. 

Ohio  continues  to  lead  all  other  coal-producing  Sates  in  the  percent- 
age of  the  total  product  which  is  minea  by  the  use  of  machines.  The 
statistics  of  1907  show  that  there  were  1,328  machines  in  use,  while 
the  machine-mined  product  amounted  to  24,843,616  short  tons^  or 
77.29  per  cent  of  the  total  output.  In  1906  there  were  1,255  machmes 
in  use,  and  the  machine-mined  product  amounted  to  20,004,416  short 
tons,  or  72.14  per  cent  of  the  total  output,  while  in  1905  there  were 
1 ,041  machines  in  use,  by  which  16,888,417  short  tons  of  coal,  or  66.1 
per  cent  of  the  total,  were  mined.  Of  these  machines  109  were  of  the 
pick  or  puncher  type,  1,213  were  chain  breast,  and  6  were  long  wall. 

The  casualty  statistics  for  Ohio,  as  reported  by  Mr.  George  Harri- 
son, the  State  mine  inspector,  show  that  there  were  153  men  killed 
and  062  injured  in  the  coal  mines  of  Ohio  during  1907.  There  were 
only  3  deaths  due  to  explosions  of  gas;  94  men  were  killed  by  falls 
of  roof;  3  by  falls  of  coal;  16  by  mine  cars;  6  by  motors  and  Tnipiy^g 
machines;  2  by  premature  explosions;  11  by  electric  wires,  and  18  by 
other  causes.  The  death  rate  per  1 ,000  employees  was  3.27,  the  num- 
ber of  tons  of  coal  mined  for  each  life  lost  feeing  210,081. 

The  strike  records  of  1907  show  that  during  the  year  6,367  men 
were  idle  for  an  avere^e  of  17  days,  the  total  time  lost  not  being  suffi- 
cient to  materially  aflfect  the  production. 


COAL. 


161 


^  The  statistics  of  production,  by  counties,  in  1906  and  1907,  with  the 
distribution  of  the  product  for  consumption,  are  shown  in  the  following 
tables: 

Coal  production  of  Ohio  in  1906  and  1907 ^  by  counties j  in  short  tons, 
1900. 
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•  MoTgun,  Noble,  and  Portage.        b  Monroe,  Morgan,  Noble,  Portage,  Scioto,  and  Tnunbull. 
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The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1907  as  compared  with  1906,  are 
shown  in  the  following  table: 

Coal  production  of  OhiOf  1903-1907^  by  counties^  in  short  tons. 


County. 
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4,562,694 

6,206,188 

367,062 

709,515 

403,015 

35,105 

3,970,921 

499,300 

1,648,581 

22,165 

1,284,877 

4,528,006 

243,027 

94,335 

46,071 

330,503 

321,703 

414,121 

2,901,147 

05,462 

687,866 

104,236 

1,000 

1,797,399 
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-  29,771 
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+  4,410,770 
+14,978,106 


a  No  production  in  Noble  County. 


t>  Includes  production  of  Monroe  County. 


The  areas  in  Ohio  now  or  formerly  underlain  by  coal  are  estimated  at 
12,660  square  miles.  Much  of  the  coal^  however,  has  been  exhausted, 
and  the  workable  areas  at  the  present  time  are  much  below  this  fi^re. 
The  coal-bearing  formations  contain  at  least  16  different  couoeds 
within  tliis  State.  Of  these,  6  are  important  and  have  been  developed 
on  a  large  scale,  while  the  other  10  have  been  developed  principally  by 
small  mines,  a  lai]ge  part  of  the  output  of  which  is  sold  for  local  con- 
sumption. The  important  oroductive  beds  are  the  Block  (Sharon 
coal),  or  No.  1 ;  Wellston,  or  r^o.  2;  Lower  Kittannin^,  No.  5;  Middle 
Kittanniiiff,  No.  6;  Upper  Freeport,  No.  7,  and  Pittsburg,  No.  8. 

Some  of  tlie  coals  or  Ohio  are  celebrated  for  certain  uses.  That  of 
tlie  Hocking  Vallejr  region,  which  is  contained  in  Perry,  Athens,  and 
Hocking  counties,  is  a  free,  open-burning  coal,  highly  regarded  as  a 
steam  and  domestic  coal,  but  more  popular  as  a  furnace  fuel,  for 
which  purpose  it  is  used  raw.  The  Hockii^  Valley  coal  belong  to  the 
Middle  Kittanning,  or  No.  6  bed.  The  No.  7,  or  Upper  ^^eport, 
which  is  mined  in  Muskingum,  Gallia,  Lawrence,  and  Guernsey  coun- 
ties, and  in  portions  of  Perry  County,  is  a  high-grade  steam  fuel  and 
would  make,  except  for  its  high  contents  of  sulphur,  an  excellent  coke. 
On  account  of  the  high  sulphur,  however,  no  coke  is  made  from  this 
coal  in  the  State.  The  Pittsburg  bed,  or  No.  8  of  the  State  series^  lies 
in  Jefferson,   Harrison,    Belmont,    Guernsey,   Athens,   and 
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counties.    It  is  the  base  of  the  upper  coal  measures  in  the  State^  and 
is  the  most  important  of  all  the  beds  within  these  measures. 

CJoal  No.  1,  or  the  block  coal,  is  mined  in  the  northeastern  counties 
of  the  State,  especially  in  Summit,  Stark,  TrumbulL  and  Mahoning 
counties,  and  a  small  q[uantity  in  Portage  County.  This  coal  is  very- 
pure  and  is  used  principally  m  making  pig  iron,  for  which  it  is  used 
m  its  raw  state  in  the  blast  furnace,    ft  was  this  coal  which  first  sup- 

Elanted  charcoal  in  the  blast  furnaces  of  the  State.  It  is  dry,  free 
umin^,  and  does  not  coke.  The  Massillon  coal,  highly  prized  for 
domestic  purposes  in  Cleveland  and  other  cities  on  the  Lakes,  is 
obtained  from  this  bed.  The  Wellston  bed,  which  lies  above  the 
block,  is  the  most  important  producing  bed  in  the  southern  portion  of 
the  State.  The  mines  in  Jackson  County,  at  Jackson  and  Wellston, 
are  worked  on  this  bed. 

One  of  the  early  reports  published  by  Ohio  states  that  in  1838 
there  were  119,952  short  tons  produced  from  the  coal  mines  of  the 
State.  It  is  probable  that  some  coal  was  mined  in  Ohio  prior  to  that 
date,  but  we  nave  no  record  of  such  production.  The  United  States 
census  of  1840  credited  Ohio  with  an  output  of  140,536  tons.  The 
census  of  1850  did  not  consider  the  coal-mining  industry,  and  the 
next  report  we  have  of  coal  production  in  the  State  was  that  of  the 
census  of  1860,  which  recorded  an  output  of  1,265,600  short  tons. 
The  production  since  1838  is  given  in  the  table  on  a  preceding  page, 
showing  the  production  of  coal  in  the  United  States  from  the  earliest 
times  to  the  close  of  1907. 

Mr.  Marius  R.  Campbell,  of  the  U.  S.  Geological  Survey,  in  his 
report  on  the  coal  fielos  or  the  United  States,  estimates  that  there 
were  86,028,000,000  short  tons  in  the  original  coal  supply  of  Ohio. 
The  total  production  of  the  State  to  the  close  of  1907  was  492,769,358 
tons,  of  wiich  the  production  in  that  year  amounted  to  a  little  less 
than  7  per  cent.  The  total  output  to  the  close  of  1907  represents 
an  exhaustion  of  739,000,000  tons,  or  somewhat  less  than  0.9  of  1  per 
cent  of  the  estimated  original  supply. 

OKLAHOMA. 

Total  production  in  1907,  3,642,658  short  tons;  spot  value, 
$7,433,914. 

Since  the  report  for  1906  was  published  the  area  included  within 
the  Territory  of  Oklahoma  and  the  Indian  Territory  has  been  organ- 
ized and  acuoitted  into  the  Union  as  the  State  of  Oklahoma.  As, 
however,  the  entire  coal-producing  district  is  included  in  what  was 
Indian  Territory,  the  production  of  Oklahoma  is  coordinate  with 
what  was  the  production  of  Indian  Territory. 

The  new  State  began  its  history  of  coal  production  with  a  note- 
worthy increase  over  that  of  Indian  Territory  in  1906,  when  the  out- 
put amounted  to  2,860,200  short  tons,  valued  at  $5,482,366.  Com- 
pared with  this,  the  production  of  1907  showed  an  increase  of  782,458 
tons,  or  27.36  per  cent  in  quantity,  and  of  $1,951,548,  or  35.6  per  cent 
in  value.  There  were  only  three  States  whose  percentage  of  increase 
in  1907  over  1906  exceeded  that  of  Oklahoma.  These  were  Michigan, 
whose  production  increased  51  per  cent;  Arkansas,  which  had  an 
increase  of  43.3  per  cent,  and  New  Mexico,  with  an  increase  of  33.8 

S)r  cent.    As  was  the  case  in  Arkansas,  the  coal-mining  industry  of 
klahoma  in  1907  was  one  of  the  most  prospero\ia  m  meXissiW^j  q\ 
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that  coal-producing  region,  for  the  increased  production  in  1907  was 
accompanied  by  an  luivance  in  the  average  price  per  ton — from 
$1.92  m  1906  to  $2.04  in  1907.  The  conditions  affecting  the  industry 
in  Arkansas  and  Oklahoma  have  been  referred  to  in  the  discussion  of 
the  production  of  Arkansas  and  need  not  be  repeated  here,  the  falling- 
off  in  the  production  of  petroleum  in  Texas,  and  the  constant  advance 
in  the  pnce  of  oil  having  naturally  created  a  better  demand  for 
Arkansas  and  Oklahoma  coals  in  the  territory  tributary  to  the  coal 
fields  of  those  States.  Unless  the  conditions  change  in  this  respect, 
the  production  of  this  region  may  be  expected  to  increase,  provided, 
of  course,  that  normal  industrial  conditions  obtain.  During  the  first 
part  of  1907  the  industry  suffered  materially  from  insufficient  car  sup- 
ply, and  this  was  by  no  means  exceptional.  The  influences  of  the 
money  disturbance  were  felt  principally  here,  as  in  some  of  the  other 
States,  in  the  unwillingness  of  men  to  accept  payment  for  wages  in 
anything  but  actual  cash,  but  this  does  not  seem  to  have  materially 
affected  the  production.  One  of  the  evils  existing  in  the  State  which 
does  affect  the  quahty  of  the  product  is  the  practice  of  shooting  coal 
from  the  solid,  which  produces  an  excess  or  slack  or  fine  coal,  for 
which  there  is  no  profitaole  market. 

The  number  or  men  employed  in  the  coal  mines  of  Oklahoma  in 
1907  was  8,398,  who  worked  an  average  of  216  days,  compared  with 
8,251  men  for  an  average  of  166  days  in  1906,  during  which  year 
there  were  7,372  men  idte  during  a  period  of  suspension,  these  men 
being  idle  an  average  of  72  days.  The  total  time  lost  in  1906  was 
equivalent  to  40  per  cent  of  the  total  time  made.  In  1907  there  were 
669  men  idle  for  an  average  of  26  days,*and  the  total  time  lost  was 
oquivalont  to  a  little  less  than  1  per  cent  of  the  time  worked.  The 
average  production  per  man  in  1907  was  434  tons,  as  against  346.6 
tons  in  1906,  and  379.2  tons  in  1905.  The  average  daily  production 
per  man  was  2.01  tons  in  1907,  against  2.09  tons  in  1906,  and  2.02  tons 
m  1905.  Practically  all  of  the  mines  of  the  State  are  operated  on  the 
basis  of  the  8-hour  day. 

The  declhie  in  the  use  of  mining  machinery  in  Oklahoma,  referred 
to  in  the  reports  for  1905  and  1906,  continued  in  1907,  and  this  was 

{robably  due  to  the  prevalent  practice  of  "shooting  from  the  solid." 
n  1902  there  was  a  total  machine-mined  product  in  Indian  Territory 
of  1 19,195  short  tons.  In  1905  the  machine-mined  tonnage  had  faJlen 
off  to  40,203;  in  1906,  to  33,357,  while  in  1907  the  machine-mined 
production  amounted  to  only  24,331  tons,  or  0.67  of  1  per  cent  of  the 
total  output.  In  1902,  4.23  per  cent  of  the  total  production  was 
mined  by  machines. 

The  fatality  record  for  Oklahoma,  as  reported  by  Mr.  Willi&m 
Cameron,  formerly  the  Territorial  mine  inspector,  for  1907,  shows  that 
tluTe  were  89  accidents  during  the  year,  a  decrease  of  3  from  1906;  33 
men  were  killed  and  56  injured  in  1907,  against  44  men  killed  and  48 
injuHMl  in  1906.  Of  the  33  fataUties,  6  were  due  to  gas  and  dust 
explosions;  11  to  powder  explosions  and  misplaced  shots,  and  11  to 
falls  of  roof  of  coal,  5  being  attributed  to  otner  causes.  The  death 
rate  jkm-  1,000  employees  was  3.9,  and  there  were  110,384  tons  of  coal 
miiu»d  for  each  life  lost. 

The  statistics  relating  to  the  washing  of  coal,  as  reported  to  the 
(ieological  Survey,  show  that  there  were  92,710  tons  of  coal  washed  in 
1 907,  yielding  80,871  tons  of  clean  coal,  and  1 1,839  tons  of  refuse. 
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The  statistics  of  production  of  coal  in  Oklahoma  (Indian  Territory) 
during  the  last  five  years,  with  the  distribution  of  the  product  for 
consumption,  are  shown  in  the  following  table: 

DigtributUm  of  the  coal  product  of  Oklahoma  {Indian  Territory) ^  1903-1907 ,  in  short  tons. 


Year. 

Loaded 
at  mines 
for  ship- 
ment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines  for 

steam 
and  heat. 

Made 
Into 
coke. 

Total 
quantity. 

Total 
value. 

Aver- 
prtoe 
ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
num- 
ber of 
em- 
ployees. 

1903 

lOM 

IflOS 

1906 

1907 

3,329,610 
2,823,484 
2,707,377 
2,629,731 
3,381,420 

32,610 
35,612 
38,898 
38,635 
58,882 

78,995 
122,266 
106,547 
122,299 
161,957 

76,173 
65,277 
71,605 
69,635 
40,399 

3,517,388 
3,046,539 
2,024,427 
2,860,200 
3,642,658 

$6,386,463 
5,532,066 
5,145,368 
5,482,366 
7,433,914 

11.82 
1.82 
1.76 
1.92 
2.04 

247 
199 
188 
106 
216 

7,704 
8.487 
7,712 
8,251 
8.398 

The  coal-bearing  rocks  of  Oklahoma  form  a  part  of  the  western 
interior  coal  field.  They  extend  from  what  was  Indian  Territory'- 
into  Kansas  on  the  north  and  into  Arkansas  on  the  east.  Witliin 
the  State  this  field  has  an  approximate  area  of  20,000  square  miles, 
underlying  the  western  half  of  the  area  formerly  known  as  the  Chero- 
kee Nation,  the  whole  of  what  was  the  Creek  Nation,  the  northern 
third  of  what  was  the  Choctaw  Nation,  and  a  small  portion  of  the 
former  Chickasaw  Nation.  The  total  area  underlain  by  workable 
coal  is  estimated  to  be  about  10',000  square  miles. 

At  present  the  entire  production  is  from  what  were  formerly  known 
as  the  Cherokee,  Creek,  and  Choctaw  nations,  the  last-named  con- 
tributing by  far  the  largest  portion. 

The  coal-bearing  rocks  or  Oklahoma  belong  to  the  Pennsylvanian 
series  of  the  Carboniferous.  The  coals,  of  which  there  are  10  or 
more  beds,  vary  from  a  medium  low  on  the  one  hand  to  high-grade 
bituminous,  approaching  semianthracite,  on  the  other.  Some  of 
the  high-grade  bituminous  varieties  possess  coking  qualities.  Several 
hundred  ovens  are  in  operation  in  the  eastern  and  western  parts  of 
what  was  the  Choctaw  field.  Much  of  the  slack  that  is  produced  is 
washed  and  turned  into  coke. 

The  greater  portion  of  the  developments  in  Oklahoma  has  been 
in  the  former  Choctaw  Nation,  accessible  to  the  Missouri,  Kansas 
and  Texas,  the  St.  Louis  and  San  Francisco,  and  the  Kansas  City 
Southern  railroads,  which  cross  Oklahoma  north  and  south,  and  to  the 
Choctaw,  Oklahoma  and  Gulf  and  the  Midland  Valley  roads,  which 
cross  the  State  from  east  to  west. 

The  Tenth  United  States  Census  (1880)  contains  the  firstpublished 
record  of  the  production  of  coal  in  Oklahoma  (Indian  Territory), 
although  as  a  small  quantity  of  coal  was  mined  in  Arkansas  as  early 
as  1840  it  is  probable  that  some  was  produced  in  the  former  Territory 
earlier  than  1880.  The  maximum  production  prior  to  1907  was 
obtained  in  1903,  when  a  total  of  3,517,388  tons  was  mined.  Com- 
pared with  this,  the  production  of  1907  shows  an  increase  of  125,270 
tons. 

OREGON. 

Total  production  in  1907.  70.981  short  tons;  spot  value,  $166,304. 
The  only  productive  coal  field  in  Oregon  is  situated  in  the  south- 
western part  of  the  State,  in  Coos  County,  and  is  kivovnv  «^  Wv^C^ov^'a 
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Bay  field,  from  the  fact  that  it  entirely  surrounds  that  body  of  water. 
It  occupies  a  total  area  of  about  230  square  miles,  its  length  north 
and  south  being  about  30  miles  and  its  maximum  breadth  at  the 
middle  about  11  miles,  tapering  regularijr  toward  both  ends.  Other 
coal  fields  have  been  prospected  in  different  parts  of  the  State. 
Among  these  are  the  Upper  Nehalem  field,  in  Columbia  County;  the 
Lower  Nehalem,  in  Clatsop  and  Tillamook  coimties;  the  Yaauina 
field,  in  Lincoln  County;  the  Eckley  and  Shasta  Costa  fields,  in  Curry 
Count  J ;  the  Eden  field,  in  Coos  County,  and  the  Rogue  River  Valley 
field,  m  Jackson  County.  All  of  these  fields  lie  west  of  the  Cascade 
Range,  but  none  has  been  developed  to  the  point  of  production. 
Another  field  has  been  located  in  tne  basin  of  the  John  Day  River, 
east  of  the  Cascade  Range,  but  little  is  known  concerning  it.  All  of 
the  fields  west  of  the  range,  with  the  exception  of  the  Coos  Bay, 
arc  of  limited  area,  the  largest,  outside  of  the  Coos  Bay,  being  the 
Upper  Nehalem,  which  has  an  area  of  less  than  20  square  miles.  All 
of  the  coal  of  these  fields  is  lignitic  in  character.  Transportation  is 
confined  exclusively  to  Coos  Bay  and  the  Pacific  Ocean,  and  San 
Francisco  is  the  principal  market.  The  Coos  Bay  field  is  divided  by 
its  structure  into  6  portions — 4  basins  and  2  arches.  The  basins  are 
known  as  the  Newport,  the  Beaver  Slough,  the  Coquille,  and  the 
South  Slough,  and  are  separated  by  the  Westport  and  rulaski  arches. 

The  coal  production  in  Oregon  during  the  last  three  years  has  been 
adversely  affected  by  the  great  increase  in  the  production  of  petro- 
leum in  California,  and  its  use  for  fuel  purposes.  As  practically  all 
of  the  product  from  Coos  Bay  has  been  shipped  by  water  to  San 
Francisco,  the  substitution  of  oil  for  coal  in  most  of  the  manufacturing 
industries  has  cut  off  a  considerable  portion  of  the  market  for  this 
coal.  The  effect  upon  Oregon^s  production  is  shown  in  a  decrease 
from  109,641  tons  m  1905  to  79,731  in  1906,  and  to  70,901  tons  in 
1907.  The  decrease  in  value  of  the  1907  product  was  even  more 
pronounced,  for  while  the  production  showed  a  decrease  of  8,750 
tons,  or  10.97  per  cent,  the  value  declined  $46,034,  or  21.68  per  cent. 
The  average  price  per  ton  declined  from  $2.66  in  1906  to  $2.34  in 
1007.  - 

The  statistics  of  coal  production  in  Oregon^  with  the  distribution 
of  the  product  for  consumption,  for  the  last  five  years  are  shown  in 
the  following  table: 

Distributioji  of  the  coal  product  in  Oregon,  1903-1907,  in  short  tons. 


Sold  to 

Loaded 

local 

Used  at 

Year. 

at  mines 

trade 

mines 

Total 

for  ship- 

and used 

for  steam 

quantity. 

ment. 

by  em- 
ployees. 

and  heat. 

1 

1901 

67,102          9,848 

14,104 

91,144 

1904 

70,293 

13.068 

18,279 

111,640 

iga^i 

84.2.58 

7,883 

17,500 

100,641 

190li 

55,232 

7,398 

17,101 

79,731 

1907 

30,005 

14,840 

17,046 

70.961 

Total      ^I!?]S?* 

value.         P"** 
value,     p^j.  ^^jj 


S221,031  S2.43 

243,588  2.18 

282,405  2.68 

212,338  ;  2.66 

166,304  2.34 


Avenge 
number 
of  days 
workBd. 


3M 
212 


331 


number 
ofeoi- 
ployeee. 


as 

»4 

224 


Coal  was  first  noted  in  the  Coos  Bay  region  about  50  years  ago, 
Prof.  X.  S.  Newberry  having  reported  m  1855  that  the  coal  deposits 
of  Coos  Bay  had  begun  to  attract  attention.    It  is  known  that  some 
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mining  was  done  there  in  1855  and  1872,  and  in  1876  two  mines, 
the  Eastport  and  the  Newport,  were  in  active  operation.  The 
Newport,  however,  is  the  onlv  one  to  survive.  The  Beaver  HiU 
mine,  opened  in  1895,  was  at  nrst  rather  an  uncertain  factor,  but  is 
now  an  important  producer.  The  census  of  1880  reports  the  total 
production  of  the  State  at  43,205  tons,  this  being  the  earliest  record 
of  such  production.  The  total  production  has  exceeded  100,000  tons 
in  4  years  only — 1896,  1897,  1904,  and  1905 — the  maximum  being 
obtained  in  1904,  when  it  reached  111,540  tons. 

PENNSYLVANIA. 

Total  production  in  1907,  235,747,489  short  tons;  spot  value, 
$319,248,082. 

An&racite. — Total  production  in  1907, 76,432,421  long  tons  (equiva- 
lent to  85,604,312  short  tons);   spot  value,  $163,584,056. 

Bituminous, — Total  production  in  1907,  150,143,177  short  tons; 
spot  value,  $155,664,026. 

Both  in  anthiucite  and  bituminous  coal  production  Pennsylvania 
in  1907  exceeded  any  previous  record  in  tne  history  of  the  State. 
Compared  with  1906,  when  the  aggregate  production  amounted  to 
200^575,617  short  tons,  valued  at  $262,208,345,  the  output  in  1907  ex- 
hibits an  increase  of  35,171,872  short  tons,  or  17.5  per  cent  in  quantity, 
and  of  $57,039,737,  or  21.8  per  cent  in  value.  The  increase  in  the 
production  of  anthracite  coal  was  12,787,412  long  tons  (equivalent 
to  14,321,901  short  tons),  or  20.1  per  cent  in  quantity,  and  $31,666,362, 
or  24  per  cent  in  value. 

In  the  production  of  bituminous  coal  the  increase  was  20,849,971 
short  tons^  or  16.13  per  cent  in  Quantity,  and  $25,373,375,  or  19.47 

Eer  cent  m  value.  The  marked  increase  in  both  anthracite  and 
ituminous  coal  in  1907  was  due  to  the  fact  that  the  production  of 
both  was  somewhat  restricted  in  1906  by  the  suspension  of  mining 
operations  on  April  1  of  that  year,  pending  the  adjustment  of  the 
wage  scale.  In  spite  of  this  loss  of  time  the  production  of  bituminous 
coal  in  1906  showed  a  gain  of  nearly  11,000,000  tons  over  1905, 
but  the  production  of  anthracite  decreased  5,694,142  long  tons,  or 
6^377,439  short  tons.  The  abnormally  large  increase  in  the  produc- 
tion of  anthracite  in  1907  makes  up  for  the  depletion  of  stocks  caused 
by  the  suspension,  and  represents  a  little  more  than  a  normal  increase 
over  the  production  of  1905. 

The  total  number  of  men  employed  in  the  coal  mines  of  Pennsyl- 
vania in  1907  was  330,529,  of  which  167,234  were  employed  in  the 
anthracite  mines  and  163,295  in  the  bituminous  mines.  The  anthra- 
cite workers  averaged  220  days  and  the  bituminous  men  255  days. 
The  average  production  per  man  for  the  year  in  the  antliracite  mines 
was  512  short  tons  and  in  the  bituminous  mines  919.5  short  tons.  The 
daily  average  per  man  was  2.33  tons  of  anthracite  and  3.61  tons  of 
bituminous.  In  1906  the  average  production  per  man  per  day  was 
2.25  tons  of  anthracite  and  3.68  tons  of  bituminous. 

Mr.  James  E.  Roderick,  chief  of  the  department  of  mines  of  Penn- 
sylvania, reports  that  in  1907  there  were  708  men  killed  and  1,369 
injured  in  the  anthracite  mines;  and  806  men  killed  and  1 ,207  injured 
in  the  bituminous  mines.    In  1906  there  were  557  men  killed  and 
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1,212  injured  in  the  anthracite  mines,  and  477  killed  and  1,160  injured 
in  the  bituminous  mines.  Of  the  total  number  of  men  killed  in  the 
working  of  the  anthracite  mines  in  1907,  601  were  killed  inside  the 
mines  and  107  outside,  while  766  men  were  killed  inside  and  40  out- 
side the  bituminous  mines.  The  death  rate  per  thousand  of  em- 
ploy^ees  in  the  anthracite  mines  was  4.23  in  1907  against  3.43  in  1906, 
while  the  death  rate  per  thousand  in  the  bituminous  mines  was  4.94 
in  1907  against  3.14  in  1906.  In  the  production  of  anthracite 
120,910  short  tons  were  mined  for  each  life  lost  in  1907  against 
127,976  tons  in  1906,  while  in  the  bituminous  mines  186,281  short  tons 
were  mined  for  each  life  lost  in  1907,  against  271,055  tons  in  1906. 
In  the  anthracite  region  44  of  the  deatli^  were  due,  in  1907,  to  dust 
explosions,  87  to  powder  explosions  and  windy  shots,  279  to  faU?  of 
roof  or  coal.  In  the  bitummous  mines  276  men  were  killed  by  gas 
and  dust  explosions,  15  bv  powder  explosions  and  windy  shots,  and 
307  by  falls  of  roof  or  coal. 

The  rapid  growth  of  bituminous  coal  production  compared  with 
that  of  anthracite  during  recent  years  has  been  marked  and  forms 
one  of  the  most  interesting  features  connected  with  the  statistics  of 
coal  mining.  Reference  has  been  made  to  this  in  previous  reports  of 
this  series,  and  the  following  table  has  been  prepared  showm^  the 
average  production  of  Pennsylvania  anthracite  and  of  bituminous 
coal  throughout  the  United  States,  by  5-year  periods,  from  1876  to 
1905,  and  for  1906  and  1907,  with  the  percentage  each  bears  to  the 
total.  It  will  be  seen  from  this  table  that  the  average  production  of 
anthracite  during  the  5  years  from  1901  to  1905  was  2.59  times  the 
average  yearl)r  production  trom  1876  to  1880,  and  that  the  production 
of  anthracite  in  1907  was  3.32  times  the  average  annual  production 
from  1876  to  1880.  In  the  bituminous  production  the  tonnage  from 
1901  to  1905  was  7.5  times  that  of  the  output  from  1876  to  1880, 
wliile  the  production  in  1907  was  10.83  times  that  of  the  average  for 
the  5  years  from  1876  to  1880. 

From  1876  to  1880  the  average  production  of  bituminous  coal  was 
1.41  times  that  of  anthracite,  while  from  1901  to  1905  the  production 
of  bituminous  coal  was  4.08  times  that  of  hard  coal.  From  1866  to 
1870  the  production  of  Pennsylvania  anthracite  was  a  little  more 
than  half  the  production  of  the  United  States.  The  reason  for  this 
comparatively  large  gain  in  the  production  of  bituminous  coal  lies  in 
the  ract  that  anthracite  has  been  for  a  number  of  years  becoming 
more  and  more  of  a  luxury,  and  this  condition  will  continue  to  obtain 
until  the  areas  are  fuially  exliausted.  The  comparatively  restricted 
area  in  which  anthracite  is  produced  and  the  increasing  cost  of  pro- 
duction as  deeper  and  tliinner  beds  have  to  be  worked  have  resulted. 
naturally,  in  tne  CTadual  advance  in  price  and  also  in  the  gradual 
elimination  of  anthracite  as  a  fuel  for  manufacturing  purposes.  It  is 
now  almost  entirely  roatri(*ted  to  domestic  consumption  in  the  Eastern 
States.  Large  amounts  of  tlie  smaller  sizes  of  anthracite  which  were 
formerly  wasted  are  now  used  for  steaming  puq)oses,  sometimes  mixed 
witli  bituminous  coal  and  sometimes  alone,  but  for  these  purposes  the 
smaller  sizes  are  used  chiefly  for  heating  and  running  elevators  in 
oflice  buiklings,  liotols,  and  apartment  houses,  rather  than  for  manU'^ 
facturing  purposes.  Even  for  domestic  purposes  coke  and  gas,  the 
products  of  bituminous  coal,  are  competing  more  and  more  with 
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anthracite  in  the  markets  of  the  larger  cities  and  towns.  Under 
these  conditions  the  statistical  situation  is  not  difficult  to  understand. 
The  average  production  of  anthracite  and  bituminous  coal,  by 
5-year  periods  from  1876  to  1905,  and  for  1906  and  1907,  is  shown  in 
the  following  table: 

Production  of  OTiihracite  and  bituminous  coal  since  1876,  by  S-year  averages,  in 

short  tans. 


Anthracite. 

Bltumlnoiw. 

Pfertod. 

Quantity. 

Per  cent 
of  total. 

Qimnttty. 

Ptercent 
Of  tntaJ. 

lA7tt-1880 „ . . , » , 

m,  \m,  iss 

43,051,763 
5a,  406,187 

66>S&3»7Td 
71,283,411 
S&,  604,312 

4144 
33.74 
3L  li\ 
29,  S7 
ai49 
ISi,70 
17.21 
17.82 

m40»,77fl 
71,09-2,930 
»i.44(j.45l 
125,11«,327 
17lp49i^a43 
272,, '503. 363 
342,874,8<i7 
3&4,7^,112 

58.afl 

1881-1885 - --.... -... 

efl.20 

USB-ISQO           .  *,  *       -  **.*.  ..*  ......   »*.*,*.  . 

68.24 

IS01-1SQ6. . , 

70.13 

18S&-1900.  *  * , .  * *».,,».. H *...»..* 

75  51 

lV01-i906 

30  30 

1006         **,**..-,..,, - ^ 

82,70 

1907 , „ 

82, 13 

Until  1902  Pennsylvania  had  enjoyed  the  distinction  of  producing 
more  than  half  the  coal  output  of  the  United  States.  From  1889  to 
1901,  however,  the  percentage  of  anthracite  production  had  shown  a 
gradually  decreasing  tendency  and  when  the  anthracite  strike  of  1902 
caused  a  decided  shrinkage  in  the  production  of  Pennsylvania  an- 
thracite, the  percentage  of  the  State  was  reduced  to  46.  In  1903, 
notwithstanding  the  mcreased  production  of  anthracite  and  bitu- 
minous coal  in  Pennsylvania  in  that  year,  the  State's  proportion  of 
the  total  production  of  the  United  States  was  still  slightly  less  than 
half.  In  1904  Pennsylvania  produced  49  per  cent  of  the  total,  and  in 
1905,  with  an  increase  of  nearlv  25,000,000  tons  over  the  preceding 
year,  the  State's  proportion  of  the  total  production  was  49.9  per  cent. 
In  1906  Pennsylvania's  percentage  again  fell  off  to  48.4  per  cent,  but 
with  the  lar^ly  increased  production  of  both  anthracite  and  bitu- 
minous coal  m  1907,  the  State's  percentage  again  rose  to  49.1.  It  is 
doubtful  if  Pennsylvania  will  in  future  contribute  more  than  half  of 
the  country's  total.  In  1880  Pennsylvania  produced  66  per  cent  of 
the  entire  output  of  the  United  States,  and  during  the  last  25  years 
has  produced  about  53  per  cent  of  the  total. 

Pennsylvania  alone  produces  more  coal  than  any  other  coimtry  in 
the  world,  with  the  exception  of  Great  Britain.  Pennsylvania's  pro- 
duction of  coal  exceeds,  in  fact,  the  combined  production  of  all  the 
countries  of  the  world  outside  of  Great  Britain  and  Germany.  Penn- 
sylvania's output  in  1907  was  5.36  times  that  of  Austria-Hungary, 
5.79  times  the  production  of  France,  and  8.98  times  the  production  bf 
Belgium,  these  being,  respectively,  fourth,  fifth,  and  sixth  among  the 
coiJ-producing  countries  of  the  world. 
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The  following  table  shows  the  total  production  of  the  United  States 
since  1880,  with  the  percentages  of  the  tonnage  produced  by  Penn- 
sylvania in  each  year: 

Production  of  Pennsylvania  coal  compared  with  total  United  States^  1880-1907 ^  in 

snort  tons. 


Year. 

Tcita! 
Uolted 
States. 

Penneyl- 
vanla. 

I'ercent* 
agisor 

vanltt  to 
total,    1 

Year, 

Totar 
Uoltwl 
atat«a. 

PennsjK 
vaula. 

PieP»nt- 

PMinsyl- 

vaniato 

total. 

1S80„., 

71,481,670 
8&,  881, 030 
103,2<(5,7S9 
115,212,125 
119,73£,MI 
110.957,522 
112,74S,403 
129,975,557 
14«,fiJiO,40'2 
141, 229, 5H 
157,770,903 
106,500,668 
179,32^,071 
182,553.774 

47,074,975 
54,32D.DIS 
57,254,507 
(i2,4S§,igO 
62.404,4SS 
02,137,271 
aa,  857, 210 
70.372,857 
77.7l9,fS4 
81.719,059 
88,770,814 
93,4^,921 
00.167,080 
98,038,2^7 

60  ' 
03  1 
55 
54 

-       ^  1 
56 
56 
54 

5a. 

58  1 
Sfj 
55 
55 
54 
1 

lg94 ,.,„ 

170,741.520 
193,117,530 
m,9B0,357 
200,223,«ti5 
219,010,267 
253,741ja2 
309,684,027 
293,209.816 
301,590,439 
357,350,416 
3&1,810,336 
^2,722,035 
414,157,278 
490,303,424 

01.833.SS4 
108,216.  &05 
103,003.534 
107,009,054 
118,547,777 
134,5^,180 
137,210,241 
149.777,013 
139,047.902 
177.724,246 
171,094,09a 
190, 073, 4£^ 
200,575.017 
235,747,489 

54 

1881„, 

18% 

56 

Igg2 

189ft „,„ 

54 

1883 

1897... 

53 

1S84.. 

1S»8„, 

1809... 

54 

1885...   .     .... 

53 

issa. 

1000 

1901.......... 

1           *1 

18S7.  .          .  . 

Al 

1£{8 

1902 

40 

1880 

1903. ..... 

49.7 

1»90. 

1«>4„ „. 

49 

1801        , .     . . 

1905..... 

49.0 

1802,.... 

lOOfi ,, 

4S.  4 

18ft3 

1907.....  .... 

49.1 

PENNSYLVANIA    ANTHRACITE. 
By  William  W.  Ruley. 

Considered  as  to  tonnage  of  shipments,  the  year  1907  was  the 
most  remarkable  in  the  history  of  the  anthracite  trade,  the  ship- 
ments amounting  to  67,109,393  long  tons,  5,699,192  tons  more  than 
in  1905,  which  had  been  the  record  year;  compared  with  1906  the 
increase  was  11,410,798  tons. 

The  principal  reason  for  the  large  falling  off  in  the  shipments  for 
1906  as  compared  with  1905  was  the  suspension  of  mining  from 
April  1  to  May  16,  1906,  which  resulted  in  an  approximate  loss  of 
7,500,000  tons.  This  reduction  was  undoubtedly  most  effective  in 
stimulating  the  demand  for  the  remainder  of  the  year  1906,  and  had 
the  additional  effect  of  cleaning  up  stocks  and  leaving  the  market 
in  a  condition  to  absorb  the  great  tonnage  of  1907.  The  avera^  of 
the  shipments  for  the  three  vears  from  1905  to  1907,  inclusive,  is  about 
tlio  same  as  the  tonnage  of  1905,  and  the  deficit  in  the  shipments  of 
1906  is  about  made  up  by  the  increase  in  1907 — ^in  fact,  this  avera^ 
only  varies  a  few  thousand  terns  from  the  1905  shipments,  as  is 
shown  by  the  following  figures: 

Shipments  of  Pennsylvania  anthracite^  190.5-1907 y  in  long  tons, 

1JK)5 61,410.201 

IIMM) 55.698,505 

m)7 67.109,393 

Total : 184.218,180 

Average 61.406.063 

The  difference  between  the  average  and  the  shipments  for  1905  is 
only  a  trifle  over  4,000  tons. 
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It  might  be  said  that  this  average  represents  the  yearly  demand 
under  normal  business  conditions,  out  such  a  conclusion  could  be 
applied  only  to  a  very  short  period. 

There  has  been  a  steady  though  irregular  increase  in  the  ship- 
ments of  anthracite  coal.  Many  estimates  and  predictions  have 
been  made  as  to  the  point  when  the  maximum  production  would  be 
reached^  and  the  writer  has  referred  to  these  matters  at  some  length 
in  previous  reports,  but  ai)art  from  the  yearly  variations  and  the 
general  increase  in  production  there  is  abundant  evidence  that  the 
entire  anthracite  situation  has  imdergone  a  complete  change  within 
the  last  ten  years  in  so  far  as  supply  and  demand  are  concerned. 
Ten  years  ago  the  producing  capacity  of  the  anthracite  territory 
was  m  excess  of  the  demand;  at  the  present  time  under  normal 
conditions  the  market's  requirements  are  quite  egual  to  the  supply. 
It  would  seem,  therefore,  that  even  with  the  limited  territory  m 
which  anthracite  is  used  to  any  considerable  extent,  and  taking  into 
accoimt  also  various  other  competing  fuels,  the  natural  increase  in 
the  population  of  this  territory  will  soon  increase  the  demand  to  an 
extent  for  which  the  supply  will  not  be  adequate.  When  the  limited 
anthracite-producing  temtory  is  considered,  the  question  as  to 
whether  there  is  a  possibility  of  any  considerable  increase  in  its  devel- 
opment, even  for  a  comparatively  short  time,  becomes  pertinent;  the 
Ultimate  result  is  certain — the  demand  must  be  in  excess  of  the 


supply. 
Tliei 


>  monthly  shipments  of  anthracite  coal  for  1905,  1906,  and  1907 
are  shown  below: 


Monthly  shipments  of  anthracite  coal,  1905-1907 ,  in  long  tons. 


UoDth. 


April 

June...... 

July.. 


Angiut.. . . . 
flepiMnbar. 

October 

KoTcmber. , 


002,001 
258^507 
27S,D4l 
0Q5,15S 

205,1364 
421,^84 
395.113 


Ttotal,,....... 01,410,201 


leOfi, 


45^,084 

797,107 
4RS,S03 
254,230 
676,fllg 
^1.44g 
400,511 
a27,«SS 

1£34^ 


65,e©g,S»S 


1907, 


5,249,940 
4,503,720 
5,235,  ai4 
5,010, 5S3 
5,9&4,272 
5, 970,  WO 
5,e6»,024 
5,7flfi,347 
5,512,717 
0,10S,0flS 
5,743,522 
5,343,  m 


07,  lOfJ,  3y3 


In  connection  with  the  increase  in  the  general  production  of  anthra- 
cite it  is  interesting  to  note  the  proportion  of  increase  in  the  domestic 
sizes  and  that  in  the  small  or  steam  sizes.  In  1890  the  proportion 
was  76.9  per  cent  of  sizes  above  pea,  and  23.1  per  cent  of  pea  coal 
and  smaller  sizes;  in  1900  it  was  64.7  and  35.3  per  cent,  respectively, 
and  in  1907  to  58.6  and  41.4,  respectively.  This  shows  a  most 
astonishing  change  in  the  percentages  of  the  sizes,  but  it  should  be 
borne  in  mind  that  a  considerable  part  of  this  increase  in  small-size 
coal  is  due  to  the  washery  product;  in  1890  this  amounted  to  only 
41^600  tons,  or  0.11  per  cent  of  total  shipments;  in  1907  it  amounted 
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to  4,301.082  tons,  or  6.41  per  cent.     If  the  washery  product  be 
deducted  from  the  total  shipments,  the  results  are  as  follows: 

Shipments  o/arUhracUey  excluding  washery  product,  by  sizes,  1890  and  1907,  in  long  tons. 


Sixes  aboTB  pea. 

Pea  and  smaller. 

Year. 

Quantity. 

Peroent- 
•ge. 

Quantity. 

Peroent- 

Total  ship- 
ments. 

1800 

28,164,678 
39,301,444 

76.96 
82.57 

8,419,181 
28,606,887 

23.02 
37.43 

36,573,859 
62,808,311 

1907 

This  table  shows  that  with  the  washery  product  eliminated  from 
the  total  shipments  the  percentage  of  smaD  sizes  is  very  much  re- 
duced in  1907,  while  it  is  not  materially  affected  in  1890.  However, 
leaving  out  of  consideration  the  great  mcrease  in  washery  coal,  it  is 
plainly  evident  that  the  proportion  of  small  sizes  in  fresh-mined  coal 
has  been  steadily  increasing.  As  to  the  causes  for  this  increase,  the 
reader  is  referred  to  the  reports  for  1905  and  1906,  in  which  this  sub- 
ject was  discussed  at  some  length. 

To  illustrate  the  change  in  the  proportion  of  domestic  and  steam 
sizes  since  1890,  the  following  table  is  appended: 

Shipments  of  anthracite,  according  to  sizes,  1890-1907,  in  long  tons. 


Year. 


Sizes  above  pea. 


Quantity. 


,  Pensent- 
I     ago. 


Pea  and  smaller. 


Quantity. 


Peraent- 


Total  shlp- 


1890 

1881 
1H92 
1H93 
1894 
1805 

1806 
1897 
1808 

1900 

1901 
1902 
1903 
1904 
1905 

1006 
1«07 


28,154,678  i 

30,604,666 
31,868,278 
32,294,233 
30,482,203 
32,469,367 

30,354,797 
28,510,370 
28,196,532 
31.506,700 
29,102,460 

34,412,974 
19,025,632 
37,738,510 
35.636,661 
37,425,217 

32,894,124 
39,332,855 


76.9 

7&7 
76.0 
74.9 
73.7 
69.9 

70.3 
68.5 
67.3 
66.1 
64.7 

64.2 
61.0 
63.6 
62.0 
60.9 

69.1 
66.6 


8,460,781 

9,S43,770 
10,025,042 
10,795,304 
10,908,907 
14,042,110 

12,822,668 
13,127,494 
13,701,219 
16.158.504 
15,945,026 

19,155,627 
12,175,268 
21,624,321 
21,855.861 
23,964,964 

22,804.4n 
27,776,638 


23.1 

24.3 
24.0 
26.1 
26.3 

3ai 

20.7 
81.6 
82.7 
33.0 
35lS 

86.8 
39.0 
3&4 
3&0 
3B.1 

40.9 
4L4 


36,616,459 

40,448,336 
41,80S,SaO 
48,080,637 
41,391,200 
40,611,477 

43,177,485 
41,637,864 
41,800,761 
47,665,204 
46,107,484 

83,538,601 
31,200,890 
00,302,831 
87,492,622 
61,410,301 

^100,309 


It  should  be  noted  in  connection  with  the  division  of  sizes  that  pea 
coal,  which  was  for  years  a  steam  coal,  is  now  used  very  extensively 
for  domestic  purposes;  and  while  it  is  impossible  to  tell  what  propor- 
tion is  so  used,  tiie  fact  that  it  is  no  longer  an  exclusively  steam  size 
must  be  taken  into  consideration  in  drawing  deductions  from  the 
figures  presented. 

To  present  statistically  the  comments  made  on  size  division, 
washery  production^  etc.,  the  following  table,  showing  washery  pro- 
duction since  1890,  is  given: 
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Skipmenta  of  anthracite  from  washeriea  and  total  shipmentSy  1890-1907,  in  long  tons. 


Year. 


Shipments 

nx)m 
washerles. 


Total 
shipments. 


Peioenta^ 
of  washery 
output  to 
totai  ship- 
ments. 


1800. 

1801. 
1802. 
1803. 
1804. 
1805. 

1806. 
1807. 
1808. 
18B0. 
UOO. 

lom. 

1902. 
1003. 
1004. 
lOOS. 

1006. 
1007. 


41,600 

85,702 
90,496 
245,175 
634,116 
1,080,800 

895,042 

993,603 

1,099,019 

1,368,275 

2,059,349 

2,567,335 
1,950,466  i 
3,563.269  : 
2,800,466  ' 
2,644,045 

3,846,501 
4,301,082 


36,615,459 

40,448,336 
41,893,320 
43,089,537 
41,391,200 
46,511,477 

43,177,485 
41,637,864 
41,899,751 
47,665,204 
45,107,484 

53,568,601 
31,200,890 
50,362,831 
57,492,522 
61,410,201 

55.698,595 
67,109,393 


0.11 

.21 
.22 
.57 
1.53 
2.52 

2.07 
2.30 
2.62 
2.87 
4.57 

4.70 
&28 
6.00 
4.87 
4.31 

6.01 
6.41 


In  the  preceding  discussion  of  shipments  the  coal  from  the  mines  of 
Sullivan  County  has  not  been  considered,  the  reason  therefor  being 
given  in  a  para^aph  at  the  end  of  this  report.  It  should  also  be 
noted  that  the  foregoing  comments  have  dealt  only  with  shipments 
and  have  taken  no  account  of  coal  sold  locally  at  the  mines  or  used  for 
steam  and  heat.  In  the  following  paragraphs  and  tables  Sullivan 
County  is  taken  into  consideration,  and  also  tne  local  trade  and  mine, 
coal. 

The  production  for  the  year  1907  amounted  to  76,432,421  tons, 
being  an  increase  of  12,787,411  tons  over  the  production  for  1906.  Of 
this  production,  67,458,784  tons  (including  349,391  tons  from  SuUivan 
County)  were  shipped  to  market,  1,516,831  tons  were  sold  to  local 
ti^e,  and  7,456,806  tons  were  used  at  mines  for  steam  and  heat. 

The  following  table  gives  a  comparison  of  these  figures  for  the  last 
five  years: 

Statistics  of  anthracite  production^  190S-1907. 


Year. 


Quantity 
(long  tons). 


1903 66.613,454 

1904 65,318.490 

1006 69,339.152 

1906 !  63.64.5.010 

1007 1  76,432.421 


Value. 


Average 
I     pric« 
per  ton. 


1152,036.448  I  $2.50 

138,974.020  .  2.35 

141.879,000  2.25 

131.917,094  2.30 

163,584.056  2.35 


150,483 
155.861 
1(^.406 
162,355 
167,234 


206 
200 
218 
195 
220 


In  the  valuation  of  product  no  account  has  heretofore  been  taken 
of  coal  used  for  steam  and  heat;  but  as  ever}'  size  and  even  dust  is 
now  a  marketable  product,  it  has  been  thought  advisable  to  give 
this  coal  an  arbitrary  value  of  20  cents  per  ton,  which  has  been 
included  in  the  value  of  the  total  product  for  1907,  but  which  does 
not  enter  into  the  values  for  previous  years.    The  tables  following 
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show  the  production,  shipments,  local  trade,  and  coal  used  at  mines, 
by  counties,  for  the  years  1906  and  1907: 

Anthracite  production  in  1906  and  1907 ^  by  counties^  in  long  tons. 


County. 


Shipments. 


Sold  to 
local  trade 

and 
employees. 


Used  at 
mines  for 


heat. 


Total. 


190C. 

Susquehanna 456, 067 

Lackawanna 15, 015. 345 

Luzerne 20,636,738 

Carbon 1,744,220 

SchuylkiU 12,512,308 

Columbia 736,816 

Sullivan 287, 830 

Northumberland 4, 143,877 

Dauphin 452, 315 

Total 55,086,425 

1907.  ; 

Susquehanna '•  520, 055 

I/aoka  wanna 17, 055, 465 

Luzerne !  24,081,401 

Carbon I  2,150.801 

Schuylkill I  15, 625. 710 

Columbia 031 ,  767 

Sullivan 340, 301 

Northumberland 5,302,642 

Dauphin 540, 662 

Total '■  07,458,784 


8,542 
370,577 
550,661 
64,164 
220,125 
14,548 
4,548 
106,361 
20,568 


36,360 

1.141,707 

2,250,800 

214,130 

1,722,600 

107,030 

27,825 

505,818 

183,123 


501,878 

16,527.710 

23,447,280 

2,022,523 

14,464,033 

850,303 

320,203 

4,846,056 

656,006 


1.360,004 


6,280,401 


63,645,010 


0,623 
382^^30 
666,002 
50,035 
256,264 
14,136 
5,152 
100.534 
22,455 


1,516,831 


44,503 

1,570,532 

2,581,483 

257,381 

2,081,171 

115,051 

32,155 

506,403 

178,037 


575,061 

10,008,727 

27,320,876 

2,458,217 

17,063,145 

1,060,054 

386,696 

6,006,660 

741.054 


7,456,806 


76,432,421 


The  following  table  gives  the  yearly  shipments  of  anthracite  from 
the  earliest  date  to  the  close  of  1907,  divided  according  to  the  three 
trade  regions.  These  shipments  include  only  coal  loaded  on  cars  for 
line  or  tide-water  points,  and  do  not  include  any  coal  sold  locally  or 
used  at  and  about  the  mines,  nor  the  shipments  from  the  Sulhvan 
County  mines. 

Anniml  shipments  from  the  Schuylkill,  Lehigh^  and  Wyoming  regionSj  1820-1907,  in 

long  tons. 


Schuylkill  region. 


Lehigh  region. 


Wyoming  region. 


Year. 


Quantity. 


1K2D. 

1S21 . 
1X22. 
1S23. 
1K24. 
1X25. 

1K2(;. 
1827. 
1S2S. 
1X2«>. 
1H30. 
1K31. 
lh3J. 
iSSi. 
1S34. 
Ih3.). 

lK3ti. 
1X37. 
1S3H. 
1X39. 
1840. 

1841. 
1H42. 
1843. 
1844. 
2»i5. 


Percent- 
age. 


1,4X0 
1,128 
1,567 
0,500 

10. 707 
31.3(i0 
47,284 
70.973 
80,9X4 

8\.sr,4   i 
209.271 
2.'}2.971  ■ 
226.092  ' 
339,508 

4.32.04.-» 

rm,  i:>2  > 

4M\.  X75 
47r>.077 
490,506  ; 

C24.466 
5X3.273  ■ 
710,200 
887.937 
1,131,724  . 


Quantity. 


30.70 
16.23 
14.10 
18.00 

34.90  ' 
49.44  i 

61.00  i 

7i.a-> , 

ol.50 

4<i.29 

57.01  I 
51.87 
(i0.19  ! 
♦iO-.M 

(V.1 16  I 
00. 9X  ' 
tiO.  49 
.'►H.05 
56.75  i 

W.07 
52. 62 

56.21  ; 
.'>4.45  I 

56.22  , 


Percent- 
age. 


365 

1,073 
2,240 
5,823 
0,541 
28,393 

31.2X0 
32,074 
30.232 
25.110 
41,750 

40.066 
70,000 
123,001 
106,244 
131,250 

148,211 
223,002  I 
213,61.->  I 
221,025  I 
225,313  I 

143.037  ; 
272,540 
267.703  I 
377,002 
420.453  I 


Quantity. 


T 


60.21 
83.77 
85.90 
XL  40 

65.10 
5a  56 
30.00 
22.40 
23.00 

23.17 
10.27 
25.22 
2S.21 
23.41 

21.66 
25.75 
28.92 
27.01 
26.07 

14.00 
24.59 
21.10 
23.12 
2L33 


Percent- 
age. 


7,000 
43,000 

&25 
24.60 

54,000 
84,000 
111,777 
43,700 
00,000 

3a  54 
23.12 
22.01 

n.oo 

16.06 

108,861 
115,3X7 
78.207 
122,300 
148,470 

15.18 
13.27 
ia50 
14.04 
17.18 

102,270 
252,500 
285,605 
366,011 
461,886 

2a  OS 
22.79 
22.60 
22.43 
22.46 

Total. 


Quantity. 


365 

1,078 
3,720 
6,051 
11,106 
H808 

46,047 
68.434 
77.516 
lU.0(v3 
174,734 

ITS,  820 
868,271 
487,740 
876,636 
560,758 

684,117 
860.441 
738.607 
818,403 
864,370 

060,773 
1.108,418 
1,868,506 
1,680,850 

a;oi8»ou 
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Annual  Mpmentg  from  the  St^uylhill,  Lehigh,  and  Wyoming  regions ,  1820-1907,  in 

long  ions — Continued, 


Yfiftt, 


SchuylkUi  nj^oti. 

Lehigh  region. 

Total. 

Qotntlty. 

Feroent- 
ago. 

Quimtlty. 

aga. 

Quantity-. 

Percent- 
age. 

Quantity, 

1,808,500 
1,065,733 
1,7^,721 
l,72S,fiOO 

i,S40,oao 

55.83 

67.79 
60,12 
68L30 
5480 

517,116 
633,507 
670,321  ' 
781,550 
090,450 

22,07 
2L98 
21.70 
24.10 
20.50 

618,3^ 
583,0*37 
685,196 
732,910 
827,833 

2111 
20.23 
2118 
2100 
24.64 

2,344,005 
2,882,309 
3,089,238 
3,242,900 
3,358,899 

2,32S,52fi 
2,f^,g35 
2,0*15,110 
8,101,670 
3,552,943 

52,34 
6181 
5L30 
53.14 
53.77 

964,224 
1,072,  IM 
l,a'J4,309 
l,2fi7,18& 
1,284,113 

21.68 
21.47 
20.29 
20.13 
19.43 

1,156,167 
1,284,500 
1,475,733 
l.tm.478 
1,771,511 

25.98 
25,72 
28.41 
26.73 
26.80 

4,448,916 
4,993,471 
5,195,151 
6,002,334 
6,eOS,567 

3.373,797 
3. 27a,  245 
3,448,708 
3,74»,632 

5191 

sa77 

47.86 
44.10 
44.04 

1,361,970 
1,318,541 
1,380,030 
1,6^,311 
1,821,074 

19,62 
19.84 
20.18 
20.80 
21,40 

1,972,681 
1,952,603 
2,180,094 
2,731,236 
2,941,817 

28.47 
29.39 
31.96 
34.98 
34.56 

6,927,580 
6,044,941 
0,839,369 
7,808,255 
8,513,123 

3,100,747 
8,372,583 

3,eii,6a3 

4,iet,970 
4,356,^59 

39.74 
42.86 
40.90 
4a  89 
45  J4 

1.738,377 
1,351,054 
l,Sfi4,713 
2,064,660 
2,040,013 

21.85 
17.17 
19,80 
20.19 
21.14 

3,0.55,140 
3, 14.%  770 
3,759,610 
3,000,830 
3,254,619 

38.41 
39,97 
39.30 
38.92 
33.72 

7,954,264 
7,869,407 
9,666,006 
10,177,475 
9,6S2,301 

S,7e?,J)02 
6,101,671 
6,330,737 
6,775,13g 
'     4,968,157 

45.56 
39.71 

33.52 
4L06 
30.70 

2,m,364 
2,502,054 
2,502,682 
1,949,073 
3,23»,374 

17.15 
19.27 
18,13 
14.  DC 
20.02 

4,730,616 
5,325,000 
5,068,146 
6,141,369 
7,974,660 

37.29 
40l99 
43  25 
44.28 
49,26 

12,703,882 
12,988,725 
13.801,465 
13,8rfl,180 
10,182,191 

6,552,m 
0,004,  SDO 
7,212,^1 
0,866,877 
6,384,712 

4L74 

34.  oa 

1       33.97 
'       34.09 

2,215,707 
3,S73,3.1» 
3,705,596 
3,773,836 
2,834,605 

1124 
19,70 
17.40 
18.73 
113^ 

6,911,242 
9,101,649 

10,309,755 
9,504,408 

10,506,155 

44.02 
40.27 

4?H.57 
47.  IS 
5a  75 

15.699,721 
19,ta3G,n3 
21,227,962 
20,14%  121 
19.712,472 

©,221,904 
8, 195,  OCT 
6,282,22& 
8,00(»,8:® 
7,564,742 

33.63 
30.35 
35.68 
34. 2S 
3125 

3,854, 91» 
4,332,760 
3,237,449 
4,695,567 
4,4rj3,221 

20,84 

m40 
17.53 
19.05 

8, 424,  LIS 
8,300,377 
8, 085,  ,187 
12.,SS6,293 
U. 419, 279 

43.53 
39.85 
1'^.92 
48.14 
48.72 

18,501,011 
20,828,179 
17. 60%  262 
2^,142,039 
23,437,242 

9,2j3,©5g 
1       9,459,2^ 
10,074,720 
9,47!i.314 
9,488,426 

31 46 
3143 
31.60 
30.85 
3a  01 

5,294,676 
5,089,437 
6, 113,809 
5,5(^,230 
5,8Qg,6i4  , 

18.53 
19.54 
19.23 
18.11 
1        l&l^ 

13,951,383 
13,971,371 
15,604.492 
15,677,7.'J3 
16,230,470 

43.9(t 
47.  US 
49. 0^ 
51.04 
61.34 

28,500,017 
29,120,090 
31,793,027 
30,718,293 
31, 023,  ,530 

fi,3Bl,4£r7 
10,600,028 
10,054,116 
10,41^,186 
10,867,^22 

29. 1» 
30.63 
27.93 
29.28 
29.68 

5,723,13© 
4,347h001 
5,639,236 
6,294,073 
6,329,653 

17.  «U 
12,  ,--15 
14.78 
17,57 
17.2a 

17,031,820 
l£t,aH4.[i29 
2l,>OJ,34MI 
10,03ti,(S35 
10,417,979 

51 K2 
56.^2 
57.29 

53. 15 
53.04 

32,l36,3li2 
34,641,018 
3>i,145,7LS 
3.%  817,093 
3ti,0l5,460 

12,741,258 

12,026,784 
12,357,444 
12,035,005 
14,20ft,SC)2 

31.60 
30.14 
2H.0S 
29.  OS 
30.63 

6,381,838 
6,451,070 
6,892,353 
6,705,434 
7,308,124 

15.78 
11.40 
15.  bU 
16.20 

21,325,240 
22,8l6,4>i0 
23,839,741 
22.6riO,76l 
24,943,421 

5172 

54.  4t5 

54.72 
&<1l63 

40,448,33ii 
41,!^,  340 
43,08fJ,,'j37 
41,391,200 
46,511,477 

13,007,571 
12,1«,061 
12,078,ft75 
14,199,009 
13,502,732 

30.  M 
29.20 
28.83 
29.79 
29.  i^ 

0,490,441 
6,249,540 
6,2S3J09 
6,887,909 
6,918,  (i27 

15.  (^ 
15.  UU 

14.  U3 
14.45 
1.1.  33 

23,-^^,473 
23,2U7,2iI3 
23,.W7,7<»7 
26,. 178,256 
2|,(JMD,125 

5403 
&.'J.74 
.'ilk  15 
;i.=iu7tt 
54.73 

43,177,485 
4L,037,fi(^4 
41,B99,7.'->1 
47,6f>5,204 
45, 107,  484 

16,010,591 
8,47L301 
1U,474,7TO 
16,379,293 
17,708,009 

29.92 
27.15 
27, 75 
28.46 
28.83 

7,211,974 
3,470,73<> 
7,164,71^3 
7,107,2'JO 
7,849,205 

1X4,^ 
11.12 
V2.  07 
11  ^\ 
12.78 

30,3.17,030 
19,l'iS,7li3 
ai,ii23,2jS 
34,006,009 
ri,857,8&7 

TAGS 
61.73 
lilXlK 
501  IS 
58.39 

53,508,601 
31, 200,  WO 
59,302,831 
57,4jfl.'i22 
61,410,201 

10,OU,2S5 
30,141,288 

2R.75 
30L01 

7,040,617 
S,^2»,t^i3 

11  Q1 
1141 

32,G40,rfla 
S8,63l!t,4:;2 

,1.»l(iO 
67.58 

51,(19fi,.'i95 
67,109,333 

504,054,104 

32.39 

249,637,032 

16.02 

»03j'i64,.j65 

61.50 

1,557,855,701 

1 

1846 - 

1«47. 

1848 

184&..„.,,,. 

1850.. 

1861 

1862 

1BG3 „.- 

1B54,. 

ISfiS. 

1860 

18BT .< 

U6S 

vm 

law.- - 

IMI - 

1863 

1863 

1«B4„, .,.._. 
IMS 

lafl..--...,. 

1867 

1808 

IBBB 

18M .,. 

1871..--...-. 

1872 

1873... 

1874. 

1876......... 

IgTB 

1»7 

1878 

1879 

1^80 

ISSl -., 

1882 

Iffia 

UM 

1885 ^- 

1886 

IBW 

1888......... 

18S 

1880. .„„... 

1801 

1802 

iffla. 

1894.-...-.,, 

tai6.. 

1806 

iai7 

18B8 

law -„. 

MOO... 

1991 ,.-., 

1901 

1908 ,,.„ 

ISM.. 

1«6--. ...... 

1006 

1907.-. 

Tcrtal. 


176 


MINERAL  BESOUBGES. 


A  tabular  arrangement  of  the  various  sections  of  the  anthracite 
fields  is  given  below,  and  a  list  of  the  railroads  entering  the  territory. 

Anthracite  coalfields,  by  field,  local  district,  and  trade  region. 


Coal  field  or  basin. 

I.ocal  district. 

Trade  region. 

Carbondale 

Scranton 

Northern 

Pittston 

Wilkes-Barre 

Plymouth 

Kmgston 

Green  Mountain 

Wyoming. 

Black  Creek 

Eastern  middle 

Hazleton 

Beaver  Meadow 

Panther  Creek 

Lehigh. 

East  Schuylkill  

West  Schuylkill 

Lorborry 

Lykens  Valley 

East  Mahanoy 

Schuylkill. 

Western  middle 

West  Mahanoy 

Shamoldn. . . .' 

The  above-named  fields  comprise  an  area  of  somewhat  more  than 
480  square  miles  and  are  located  in  the  eastern-middle  part  of  the 
State,  in  the  counties  of  Carbon,  Columbia,  Lackawanna,  Luzerne, 
Northumberland^  Schuylkill,  and  Susquehanna,  and  are  classed  under 
three  general  divisions,  viz,  Wyoming,  Lehigh,  and  Schuylkill  regions. 
Geologically  they  are  divided  into  fields  or  basins,-  which  are  again 
subdivided  into  districts. 

The  Bernicc  field,  in  Sullivan  County,  is  not  included  in  any  of  these 
regions.  The  classification  of  the  product  of  this  field  is  a  matter  of 
much  contention.  The  fracture  or  the  coal  and  some  of  its  physical 
characteristics  are  more  like  some  bituminous  or  semianthracite  coals 
than  strict  anthracite,  but  on  account  of  its  high  percentage  of  fixed 
carbon  and  low  percentage  of  moisture  it  is  classed  as  anthracite  by 
the  Second  Pennsylvania  Geological  Survey,  and  the  product  is  so 
included  in  this  report. 

The  tonnage  from  this  field  is  not  included  in  the  shipments  by 
regions  nor  in  the  division  according  to  sizes. 

The  above  territory  is  reached  by  ten  so-called  initial  railroads,  as 
follows: 

Philadclnhia  and  Heading  Railway  Company. 

Ixjhij^h  Vall(»y  liailroad  Company. 

Ceiitnd  Railroad  of  New  Jersey. 

Dotaware,  Lackawanna  and  Western  Railroad  Company. 

Delaware  and  Hudson  Company's  Railroad. 

PennHvlvaiiia  Railroad  Company. 

Krie  F<ailroad  Company. 

Now  York,  Ontario  and  Western  Railroad  Company. 

DeLiware,  »Suw|ii«'hanna  and  »Schuylkill  Railroad  (  ompany." 

New  York,  Siwiuehanna  and  Western  Railroad  Company.'' 

PENNSYLVANIA    BITUMINOUS   COAL. 

Total  production  in  1907,  150,143,177  short  tons;  spot  value, 
$155,604,020. 

In  the  production  of  bituminous  coal  alone,  Pennsylvania  far  out- 
ranks any  of  the  other  coal-producing  States,  the  output  in  1907 
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being  nearly  three  times  that  of  Illinois,  which  was  the  second  coal- 
procmcing  Stiate,  and  exceeding  the  combined  production  of  Illinois^ 
West  Virginia,  Ohio,  and  Alaoama,  whose  aggregate  production  in 
1907  amounted  to  145,801,602  short  tons.  Compared  with  1906, 
which  was  in  itself  a  record-breaking  year  (as  was  also  1905),  the 
production  of  bituminous  coal  in  Pennsylvania  showed  an  increase  of 
20,849,971  tons,  or  16.13  per  cent  in  quantity,  and  of  $25,373,375, 
or  19.47  pjer  cent  in  value.  One  county  in  the  State  (Camoria) 
showed  an  increase  of  over  4,000,000  tons,  and  three  others  (Clearfieldf, 
Fayette,  and  Indiana)  each  increased  more  than  2,000,000  tons. 
Four  counties  (Allegheny,  Somerset,  Washington,  and  Westmore- 
land) showed  increases  or  more  than  1,000,000  tons  each.  Only  one 
county  (Lawrence)  showed  a  decrease  in  production,  and  in  this 
the  loss  was  comparatively  insignificant.  Tne  combined  production 
of  Fayette  and  Westmoreland  coimties,  in  which  is  located  the 
famous  Connellsville  coking  district,  amoimted  to  over  58,000,000 
tons,  an  amount  larger  by  7,000,000  tons  than  the  total  production 
of  lUinois.  Fayette  Coimty  produced  a  Uttle  over  29,000,000  tons, 
and  Westmoreland  County  a  little  less  than  that  quantity. 

At  practically  all  of  the  mines  of  the  bituminous  district  of  Penn- 
sylvania during  the  ^ater  part  of  the  year  there  was  an  unprece- 
dented shorta^  of  mmers  and  other  employees,  as  well  as  a  marked 
shortage  of  railroad  cars.  If,  however,  there  had  been  no  scarcity 
of  miners  and  cars,  it  is  believed  that  many  of  the  mines  would  have 
been  compelled  to  run  on  reduced  time,  particularly  in  central  Penn- 
sylvania, as  the  development  has  increased  so  rapidly  within  the  last 
few  years  that  it  would  have  required  even  greater  industrial  demand 
than  existed  in  1907  to  keep  all  of  the  mines  running  to  their  full 
capacity.  The  increase  of  nearly  35  per  cent  in  the  production  of 
Cambria  and  Clearfield  counties,  and  or  60  per  cent  in  tne  production 
of  Indiana  County,  shows  to  what  an  extent  the  development  in  cen- 
'  tral  Pennsylvania  processed.  The  scarcity  of  cars  enabled  the  pro- 
ducers to  maintain  prices  during  the  summer  at  the  highest  level 
known  in  normal  times,  and  the  business  was  imdoubtedly  the  most 
profitable  Pennsylvania  operators  had  known  during  a  summer  sea- 
son. With  the  monetary  troubles  in  October,  the  demand  for  coal 
feu  off  and  prices  naturally  ''slumped,"  the  operators  finding  it  diffi- 
cult to  get  rid  of  any  but  the  highest  and  best-known  grades. 

Of  the  total  production  in  1907,  60.771,157  short  tons,  or  40.48 
per  cent  was  imdercut  by  machines,  while  in  1906,  54,146,314  short 
tons,  or  41.88  per  cent  of  the  total  product,  was  undercut  by  machines. 
The  number  of  machines  in  use  m  1907  was  4,940,  of  which  3,372 
were  of  the  pick  or  pimcher  type,  1,547  were  chain-breast,  and  21 
were  long-wall. 

The  total  number  of  men  employed  in  the  bituminous  coal  mines  of 
Pennsylvania  in  1907  was  163,295,  who  worked  an  average  of  255 
days,  against  152,099  men  for  an  average  of  231  days  in  1906.  The 
average  production  per  man  per  year  was  919.5  tons  in  1907,  against 
850.1  tons  in  1906  and  824.4  tons  in  1905.  The  average  daily  pro- 
duction per  man,  which  increased  from  3.57  tons  in  1905  to  3.68  tons 
in  1906,  fell  off  to  3.61  tons  in  1907. 

The  majority  of  the  bituminous  mines  in  Pennsylvania  are  operated 
on  the  basis  of  an  8-hour  day.     Of  the  163,295  men  employed  in  1907, 
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96,607,  employed  in  812  mines,  worked  8  hours  a  day;  260  mines, 
employing  24,883  men,  worked  9  hours  a  day,  and  198  mines,  emploj-- 
ing  35,355  men,  worked  10  hours.  There  were  6,390  men  whose 
working  hours  were  not  reported. 

Labor  disturbances  in  the  bituminous  mines  in  Pennsylvania  in 
1907  were  not  sufficient  to  affect  the  production,  such  strikes  as 
occurred  affecting  comparatively  few  men  and  being  of  short  dura- 
tion. The  total  number  of  men  idle  on  account  of  strikes  was  6,447, 
or  4  per  cent  of  the  total  number  employed,  and  the  average  number 
of  days  idle  for  each  man  was  9. 

The  casualty  record  for  the  bituminous  mines  of  Pennsylvania,  as 
reported  by  Mr.  James  E.  Roderick,  chief  of  the  department  of  mines, 
at  Ilarrisburg,  shows  that  in  1907  there  were  806  men  killed  and 
1,207  injured,  as  compared  with  477  killed  and  1,160  injured  in  1906. 
Ot  the  total  number  of  deaths,  40  were  outside  the  mines  and  766 
inside;  63  of  the  injuries  were  received  outside  the  mines  and  1,144 
inside.  The  number  of  deaths  due  to  explosions  of  gas  or  mixtures 
of  gas  and  dust  was  unusually  large,  the  disasters  at  Naomi  and  Darr, 
both  of  which  occurred  in  December,  being  responsible  for  the  large 
fatality  record  in  this  respect.  The  total  number  of  deaths  from  this 
cause  was  276,  but  notwithstanding  this  unusually  large  number  of 
victims  to  explosions  the  record  of  those  killed  by  falls  of  roof  or  coal 
was  larger,  there  being  307  deaths  from  this  cause.  There  were  102 
deaths  due  to  men  bemg  crushed  by  cars  in  the  mine^,  and  16  were 
killed  by  powder  explosions  or  windy  shots.  Twenty  men  were 
killed  by  beinff  run  over  by  cars  outside  the  mines,  and  19  by  falline 
into  shafts  and  slopes.  In  addition  to  the  men  killed  by  falls  of  coal, 
there  were  593  injured  from  this  cause,  while  accidents  from  the  cars 
resulted  in  383  injuries.  345  of  which  were  in  the  mines  and  38  out- 
side. As  showing  the  ratal  character  of  explosions  in  the  mines,  the 
number  of  injuries  from  this  cause  was  only  10  per  cent  of  the  number 
of  deaths,  bemg  27  injured  and  276  killed;  while  in  the  falls  of  roof  or 
coal  and  the  car  accidents  and  accidents  from  powder  explosions  and 
windy  shot«  the  number  injured  greatly  exceeded  that  of  the  killed. 
The  death  rate  per  thousand  men  employed  in  the  bituminous  mines 
of  Pennsylvania  in  1907  was  4.94,  and  the  number  of  tons  mined  for 
each  life  lost  was  186,281.  In  1906  the  death  rate  per  thousand  was 
3.14,  and  the  number  of  tons  mined  for  each  life  lost  was  271,055. 
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The  statistics  of  production,  by  counties,  with  the  distribution  of 
the  product  for  consumption  in  1906  and  1907  are  shown  in  the 
followiDg  tables: 


Bitummoui  coal  production  of  Pennsylvania  in  1906  and  1907 y  i 
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The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1907  as  compared  with  1906,  are 
sho\vn  in  the  following  table : 

Bituminous  coal  production  of  Pennsylvania^  190S-1907,  by  countieSf  in  short  tons. 


County. 


Allegheny ...... 

Armstrong 

Beaver 

Bedford 

Blair 

Butler 

Cambria 

Center 

Clarion , 

Clearfield 

Clinton 

Elk 

Fayette 

Greene 
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Indiana 
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Mercer 
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Tioga 
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2,407, Ht4 
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348,740 
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12,IW,S01 
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714,478 

7,24S,30& 

206,OSS 

1,249,337 

24,250,980 

105,000 

550,030 

4,4n,431 

6,393,085 

267,470 

33.!^ 

707,064 

0,412,672 
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ID.  WO,  051 
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a75|tiSO 
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l€, 823,027 

2,574,758 

81,531 
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mi, 4:^ 

803,4^ 

12,439,162 

8915,434 

719,5*8 

5,944,745 

233,674 

044,367 

27,044,451 

144,231 

630,155 

4,667,457 

5,160,195 

257,710 

44,425 

842,548 

6,674,101 

12,714,405 

27, 57a,  430 

a  125,939 


18,315,730 

3,430,002 

109,575 

967,^3 

403,219 

902,729 

16,520,621 

l,-2rrfi,383 

1,078,367 

8,034,711 

322,624 

1,427,841 

29,260,622 

158, l«7 

721,604 

7,471,257 

5.964,397 

ai0,7l8 

51,950 

955,290 

7,7l«,708 

1,146,353 
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28,916,721 
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1^432,709 
S55,244 
28,044 

90,781 

00,230 

4,0§7,4tt9 

^60,949 

358,819 

2,0e9,96t» 

88,1»0 

4S3,474 

2,216,171 

13.035 

91,449 

2,813,800 

fi04,2O2 

30,008 

7,531 

112,6«Z 

1,005,517 

^9,428 

1,821,322 

1,343,301 

30,423 


130, 143,  m    +30,849,971 
»1 55, 664, 020   +125,373,375 


(X  Includes  production  of  Cameron  County. 

b  Includes  production  of  Bradford,  Cameron,  and  McKean  counties. 

The  bituminous  coal  field  of  Pennsylvania  includes  an  area  of  about 
14,200  square  miles  in  the  western  part  of  the  State.  The  coal- 
bearing  rocks  lie  in  the  form  of  a  number  of  canoe-shaped  troughs 
extoncling  northeast  and  southwest.  There  are  6  or  more  of  these 
troughs,  and  they  lie  at  successively  lower  levels  in  going  toward  the 
Ohio  River  from  either  the  east  or  tne  west,  the  whole  tending  to  form 
a  major  shallow  trough,  whose  axis  runs  roughly  from  Pitteburg  to 
Huntington,  W.  Va.  The  folds  diminish  in  strength  in  going  west- 
ward from  the  Allegheny  front.  Around  the  nm  of  the  major 
trough  occur  the  outcrops  of  the  lower  measures;  in  the  center  the 
lower  measures  are  deeply  buried,  and  the  exposed  rocks  belong  to  the 
upper  measures. 

The  coal-bearing  rocks  all  belong  to  the  Pennsylvanian  series,  and 
have  a  total  thictoaess  in  the  southwest  comer  of  the  State  of  about 
2,600  feet.  The  great  bulk  of  the  coal  mined  comes  from  the  Alle- 
gh(»ny  and  Monongahela  formations,  formerly  known  as  the  Lower 
and  the  I'pper  Productive  Measures.  Below  the  Allegheny  forma- 
tion is  the  Pottsville,  containing  the  Sharon  and  the  Mercer  coals, 
which  reach  workable  thickness  only  very  locally.  The  Allegheny  or 
''Lower  Productive  Measures,''  with  a  thickness  of  250  to  350  feet. 
contain  at  least  7  coal  horizons,  all  of  which  yield  workable  coal 
locally.  They  are  called,  beginning  at  the  bottom,  the  BrookviUe, 
Clarion,  Jjowor  IviUanning,  ^liddle  Kittanning,  Upper  Kittanning, 
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Lower  Freeport,  and  Upper  Freeport  coals.  It  is  now  definitely 
recognized  tnat  the  coals  ot  these  horizons  do  not  occur  in  continuous 
beds,  and  in  many  cases  not  in  exactly  the  same  horizons.  As  a  rule, 
they  are  not  characterized  by  details  of  section,  roof,  or  floor,  so  tliat 
they  can  not  be  clearly  recognized,  except  over  limited  parts  of  the 
field.  No  one  of  them  is  continuously  workable,  but  the  Lower  Kit- 
tanning  and  the  Upper  Freeport  coals  are  widely  workable,  and  the 
Lower  Freeport  has  a  splendid  development  over  several  counties  in 
the  northeast  part  of  the  field.  The  Brookville  or  ^*A''  coal  is  of 
workable  thiclaiess  in  spots  over  a  large  part  of  the  marginal  belt  of 
the  coal  measures,  especially  in  Jefl!erson,  Clearfield,  Center,  Cam- 
bria, and  Somerset  counties.  The  Clarion  or  ^'A"'  coal  reaches 
workable  thickness  in  about  the  same  belt,  though  the  two  are  seldom 
of  workable  thickness  in  the  same  section.  Both  of  these  coals  are  a])t 
to  be  impure  when  thick.  The  Lower  Kittanning  or  **B''  coal  is  the 
most  persistent,  uniform,  and  reKable  of  the  Allegheny  coals,  although 
it  is  tninner  than  the  Freeport  coals,  seldom  exceeding  a  thickness  of 
4  feet.  It  is  exposed  in  workable  thickness  and  purity  in  1 1  of  tlie 
counties.  The  Middle  and  the  Upper  Kittanning  horizons,  '^C  and 
"C,"  contain  but  little  workable  coal,  though  the  Upper  Kittanning 
shows  cannel  coal  at  a  number  of  points  and  stands  forth  in  produc- 
tivity. The  Lower  Freeport  coal,  *'D,''  is  finely  developed  in  Clear- 
field, Jefferson,  Indiana,  and  Cambria  counties — in  th(?  well-known 
Moshannon  (Clearfield),  Reynoldsville-Punxsutawney,  and  Bames- 
boro-Patton  basins.  Over  most  of  the  rest  of  the  territory  this  seam 
is  either  worthless  or  of  too  low  grade  for  competition  in  the  present 
market.  The  Upper  Freeport  or  coal  ^^  E  '*  is  a  variable  and  complex 
bed,  extending  m  gross  workable  thickness  oyer  most  of  its  area, 
although  over  a  considerable  part  of  this  territory  it  is  too  much 
broken  up  and  too  impure  for  profitable  mining.  It  appears  to  be 
entirely  aosent  in  some  locahties. 

As  a  whole,  the  Allegheny  formation  yields  al)<)ut  40  \)ov  cent  of  the 
total  output  of  bituminous  coal  in  the  State. 

For  about  600  feet  above  the  Upper  Freeport  bed  occurs  the  Cone- 
maugh  formation,  or  "Lower  Barren  Measures*"  It  contains  6  or 
more  coals,  which,  however,  are  only  very  locally  workable. 

Just  over  the  top  of  this  formation  comes  the  Pittsburg  coal, 
the  most  uniform  in  quaUtj  and  thicknevss,  and  for  a  given  area 
the  most  valuable  coal  oed  m  the  bituminous  field  of  Pennsylvania. 
Although  not  of  as  high  a  grade  as  the  best  Allegheny  coals  to  the 
east,  and  althou^ch  varying  greatly  in  quality  from  east  to  west,  on 
the  whole  the  Pittsburg  coal,  on  account  of  its  thickness,  its  regu- 
larity, its  high  grade,  and  its  adaptability  for  the  production  of 
coke  and  illuminating  gas,  has  long  been  the  most  famous  bitumi- 
nous coal  bed  in  Amenca.  It  is  confined  to  the  southwestern  part 
of  the  State.  The  bed  will  give  9  feet  of  available  coal  over  large 
areas,  and  seldom  runs  under  4  feet.  Above  the  Pitts1>urg  coal 
occur  the  Redstone,  Sewickley,  Uniontown,  and  Wayne^sburg  coals, 
which  are  of  good  workable  thickness  locally,  but  in  the  presence  of 
thegreat  Pittsbui]^  coal  are  but  little  mined. 

The  statistics  of  the  early  production  of  bituminous  coal  in  Penn- 
sylvania, particularly  as  compared  wth  the  anthracite  records,  are 
sadly  wanting.    The  United  States  census  of  1840  shows  a  pro- 
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duction  of  bituminous  coal  in  the  State  of  464,826  short  tons.  The 
census  of  1860  reports  a  production  of  2,690,786  short  tons;  that  of 
1870  shows  a  production  of  7,798,518  short  tons.  The  production 
for  the  intervening  years,  as  shown  on  the  table  on  a  preceding 
page,  has  been  estimated  from  the  best  information  obtainable. 
Since  1871  the  records  are  official.  The  total  production  of  bitu- 
minous coal,  as  shown  by  the  above-mentioned  table,  has  amounted 
to  1,846,069,253  short  tons.  The  anthracite  production  from  1814 
to  the  close  of  1907  has  amounted  to  1,931,510,321  short  tons, 
showing  that  the  total  production  for  the  State  has  been  nearly 
evenly  divided  between  anthracite  and  bituminous  coal. 

Mr.  Campbell  places  the  amount  of  coal  oririnally  in  the  anthra- 
cite fields  of  Pennsylvania  at  21,000,000,000  short  tons,  and  in  the 
bituminous  fields  at  112,574,000,000  short  tons.  Under  the  condi- 
tions in  which  mining  in  the  anthracite  region  was  carried  on  in 
former  years,  it  was  estimated  that  for  every  ton  of  coal  mined 
and  marketed,  IJ  tons  approximately  were  either  wasted  or  left  in 
the  ground  as  pillars  for  the  protection  of  the  workings,  so  that  the 
actual  yield  of  the  beds  was  only  about  40  per  cent  of  the  contents. 
This  percentage  of  waste  has  been  materially  reduced  by  modem 
methods  of  mining,  but  it  is  probable  that  the  exhaustion  to  the  close 
of  1907  has  actually  doubled  the  production,  or,  say,  4,000,000,000 
short  tons.  This  would  leave  still  in  the  ground  approximately 
17,000,000,000  tons,  which  would  be  capable  of  producing,  at  the 
rate  of  1  ton  of  coal  lost  for  each  ton  mined,  8,500,000,000,  or 
approximately  100  times  the  quantity  of  anthracite  produced  in 
1907.  If  all  of  the  coal  were  to  be  recovered  the  supply  would  last 
two  hundred  years  at  the  rate  of  production  in  1907.  The  quantity 
of  anthracite  which  would  actually  be  produced  would  probably  he 
some>vhere  between  half  the  remaining  supply  and  the  total. 

Estimating  for  the  bituminous  production  1  ton  of  coal  lost  for 
every  2  tons  mined,  the  exhaustion  to  the  close  of  1907  has  been 
2,760,000,000  tons,  which  would  leave  still  in  the  ground  a  little 
loss  than  110,000,000,000  short  tons— about  730  times  the  produc- 
tion of  1907 — or,  in  .other  words,  if  the  exhaustion  is  IJ  times  the 
production  of  bituminous  coal  or  Pennsylvania,  at  the  rate  of  pro- 
duction in  1907  the  supply  would  last  approximately  four  hunored 
and  ninety  years. 

TENNESSEE. 

Total  production  in  1907,  6,810,243  short  tons;  spot  value, 
$8,490,334. 

Tennessee  participated  in  the  general  increased  production  in 
1907,  but  to  a  less  extent  than  many  of  the  other  eastern  States. 
Coal  mining  is  confined  to  the  eastern  portion  of  the  State,  which 
is  crossed  by  the  Appalachian  system,  and  niining  operations  are 
carried  (m  under  the  nandicap  of  having  their  markets  in  common, 
and  accordingly  competitive,  with  the  coals  from  Alabama  and 
southern  Kentucky.  About  40  per  cent  of  the  output  of  Tennessee 
is  used  for  railroad  fuel,  and  about  15  per  cent  is  absorbed  by  a 
comparatively  restricted  local  market — tiiat  is,  in  eastern  Tennes- 
see. The  remainder  of  the  product  goes  to  the  competitive  markets 
of  Tonnossee,  Kentucky,  Georgia,  and  North  and  South  Carolina. 
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In  addition  to  the  mild  weather  of  November  and  December, 
which  caused  a  decrease  in  the  demand  for  coal  for  domestic  pur- 
poses, the  monetary  disturbances  so  affected  the  iron  market  that 
coke  could  not  be  sold  at  a  profit.  This  forced  many  of  the  large 
mines  in  Virginia,  West  Virginia,  Alabama,  and  Tennessee  to  market 
as  steam  coal  the  portion  of  the  product  which  had  previous  to 
that  time  been  coked.  This  added  competition  had  a  demoralizing 
influence  upon  the  Tennessee  operations  m  the  last  three  months  of 
the  vear. 

Tne  net  results  of  the  coal-mining  operations  in  Tennessee  in  1907 
was  an  increase  of  550,968  short  tons,  or  8.8  per  cent  in  quantity 
over  the  output  of  1906,  with  a  gain  of  $822,919,  or  10.73  per  cent 
in  value,  and  as  in  most  of  the  coal-producing  States,  the  maxi- 
mum production  was  recorded.  The  average  price  per  ton  advanced 
from  $1.22  in  1906  to  $1.25  in  1907.  There  were  employed  in  the 
coal  mines  of  Tennessee  in  1907, 12,052  men,  who  worked  an  average 
of  232  days,  compared  with  11,452  men,  working  an  average  of  229 
days  in  1906.  Tne  increase  in  the  productive  efficiency  of  the  mine 
employees,  as  referred  to  in  the  report  for  1906,  continued  in  1907, 
the  average  production  per  man  having  increased  from  483.5  in 
1906  to  546.6  in  1906  and  to  565  in  1907.  The  average  daily  pro- 
duction of  each  man  has  increased  from  2.29  in  1905  to  2.39  in 
1906  and  to  2.44  in  1907. 

The  increased  efficiency  is  attributable  in  part  to  the  larger  num- 
ber of  mining  machines  employed  and  to  tne  larger  tonnage  won 
by  them.  In  1905  there  were  89  machines  in  use  m  the  coal  mines 
or  Tennessee,  and  the  machine-mined  product  amounted  to  479,471 
short  tons.  In  1906  there  were  128  machines  in  use,  with  a  machine- 
mined  tonnage  of  747,500.  In  1907  there  were  874,925  tons  of  coal 
produced  by  the  use  of  137  machines.  The  total  quantity  of  ma- 
chine-minedf  coal  in  1907  represented  12.85  per  cent  of  the  total 
production,  against  12  per  cent  in  1906.  Of  the  137  machines  in 
use  in  1907,  120  were  pick  or  puncher  machines,  14  of  the  chain- 
breast,  and  3  of  the  long-wall  type. 

The  statistics  relative  to  the  length  of  working  days  show  that 
58  per  cent  of  the  total  number  of  men  employed  in  the  mines  of 
Tennessee  worked  nine  hours  a  day.  In  1907,  6,968  men  distrib- 
uted among  75  mines,  out  of  a  total  of  12,052  men,  worked  nine 
hours  and  3,379  in  27  mines  worked  ten  hours.  There  were  13 
mines  employing  1,561  men  that  worked  eight  hours  a  day.  The 
ten-hour  mines  included  the  State  mines  at  Petros,  in  Morgan 
County,  which  employed  597  convicts  in  1907  and  775  in  1906. 
These  mines  worked  three  hundred  and  ten  days  in  the  year.  The 
labor  disturbances'  in  1907  were  negligible,  the  total  number  of 
men  idle  because  of  strikes  being  284  and  the  average  number  of 
days  lost  seventeen. 

Of  the  total  producticm  in  1907,  604,557  tons  were  washed,  yield- 
ing 543,333  tons  of  cleaned  coal  and  61,224  tons  of  refuse. 
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The  statistics  of  production,  bv  counties,  in  1906  and  1907^  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  tables: 


Coal  production  of  Tennessee  in  1906  and  1907 ,  by  counties,  in  short  tons, 
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a  Bledsoe,  Cumberland.  Fentress,  Franklin,  Rhea,  Roane,  Sequatchie,  and  White. 

The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1907  as  compared  with  1906,  are 
shown  in  the  following  table : 

Coal  production  of  Tennessee,  190S-1907,  by  counties,  in  short  tons. 
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About  4,400  square  miles  of  the  State  are  underlain  by  coal  measures, 
and  approximately  half  this  area  contains  one  or  more  beds  of  work- 
able coal.  The  coal  measures  occupy  a  belt  extending  entirely  across 
the  State  in  a  northeast-southwest  direction.  This  belt  has  a  width  of 
70  miles  at  the  Kentucky  line,  and  is  there  practically  continuous.  At 
theOeor^a-Alabama  line  its  width  is  about  50  miles,  and  only  the  high- 
est land  IS  occupied  by  coal  measures,  the  valleys  of  Tennessee  River 
and  its  tributaries  being  cut  in  "  Lower  Carboniferous  "  formations. 

The  greater  part  of  the  workable  coal  occurs  in  three  basins,  the 
Wartbure,  the  Walden,  and  the  Sewanee. 

The  murtburg  basm  Ues  north  of  Emory  River,  embracing  portions 
of  Scott,  Anderson,  and  Morgan  counties.  It  is  continuous  north- 
ward with  the  JeUico  basin,  which  lies  partly  in  Tennessee  and  partly 
in  Kentucky.  The  central  portion  of  the  Wartburg  basin  is  a  deeply 
dissected  plateau,  and  its  coal  is  almost  entirely  undeveloped.  Only 
two  beds  are  at  present  worked,  and  these  only  about  the  margins. 
The  higher  of  these  is  in  the  Wartburg  sandstone  and  the  lower,  proba- 
bly corresponding  with  the  Sewanee  bed,  farther  south  in  the  underly- 
ing Briceville  shale.  The  latter  coal  bed  averages  about  4  feet  m 
thickness  on  the  eastern  margin  of  the  basin,  decreasing  to  3  feet  at  its 
western  edge.  There  are,  in  addition  to  these  two,  numerous  unde- 
veloped beds,  several  of  which  are  known  to  be  of  workable  thickness. 

The  Walden  basin  extends  southwestward  from  Emory  River  to  the 
Georgia  line.  It  is  a  narrow,  unsymmetrical  syncline,  the  beds  having 
a  steep  dip  on  the  eastern  and  a  gentle  dip  on  the  western  margins.  The 
Walden  basin  contains  several  workable  coal  beds,  the  most  impor- 
tant of  which  is  identified  with  the  Sewanee.  The  development  has  thus 
far  been  confined  chiefly  to  the  eastern  margin,  where  streams  flowing 
from  the  Walden  plateau  have  cut  narrow  gorges  through  the  sharply 
upturned  strata,  giving  access  to  the  lowest  part  of  the  syncline. 

The  Sewanee  oasin  is  also  long  and  narrow  and  extends  parallel  with 
the  Walden  basin,  being  separated  from  the  latter  by  the  Sequatchie 
Valley.  The  strata  are  practically  horizontal  except  along  the  margin 
of  the  Sequatchie  Valley,  where  they  are  sharply  upturned.  This  basin 
contains  several  coal  beds,  the  most  important  of  which  is  the  Sewanee, 
which  is  exceptional  for  its  uniformity  of  character  over  a  very  large 
area.  It  averages  about  4  feet  in  thickness.  The  principal  development 
has  been  along  the  western  margin  of  the  Sequatchie  Valley  and  in 
the  outUers  of  the  coal  bed  occupying  the  summit  of  the  Cumberland 
Plateau.     By  far  the  larger  part  of  the  basin  is  entirely  undeveloped. 

The  workable  coal  in  tne  three  basins  described  above  is  chiefly  in 
the  Walden  formation,  above  the  Lookout  conglomerate.  Locally, 
one  or  more  of  the  three  coal  beds  which  occur  below  the  Ijookout  con- 
glomerate attain  workable  thickness  and  the  product  is  highly  esteemed 
as  domestic  fuel.  These  lower  beds  are  developed  chiefly  at  Bonair 
and  in  the  vicinity  of  South  Pittsburg. 

The  United  States  census  of  1840  states  that  558  short  tons  of  coal 
were  produced  in  Tennessee  in  that  year.  It  is  probable  that  very 
Uttle  was  mined  in  the  State  prior  to  tnat  date.  By  1860  the  produc- 
tion had  increased  to  165,300  tons,  but  after  that  date  development 
was  retarded  by  the  civil  war.  Since  1880  the  production  or  Ten- 
nessee has  increased  quite  regularly,  but  not  so  rapidly  as  that  of 
Alabama.  The  annual  production  of  the  State  since  1842  is  shown 
in  the  table  on  a  preceding  page,  giving  the  production  of  coal  in  the 
United  States  from  the  earliest  times  to  the  close  of  1907. 
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The  total  production  of  Tennessee  to  the  close  of  1907  amounted  to 
84,304,601  tons,  representing  an  exhaustion  of  126,000,000  tons. 
According  to  the  estimate  by  Mr.  Marius  R.  Campbell,  of  the  United 
States  Geological  Survey,  the  bituminous  coal  fields  of  Tennessee 
cover  an  area  of  4,400  square  miles,  the  original  contents  of  which 
when  mining  began  were  25,665,000,000  short  tons,  of  which  the 
exhaustion  to  the  close  of  1907  represented  a  Uttle  less  than  one-half 
of  1  per  cent  of  the  total  estimated  supply.  The  coal  still  left  in  the 
ground  is  about  200  times  the  exhaustion  to  the  close  of  1907;  3,750 
times  the  production  in  1907.  or  2,600  times  the  exhaustion  repre- 
sented by  that  production. 

TEXAS. 

Total  production  in  1907,  1,648,069  short  tons;  spot  value, 
$2,778,811. 

A  decrease  of  over  60  per  cent  in  the  production  of  j)etroleum  in 
Texas  in  1906,  as  compared  with  1905,  gave  an  additional  imj)etus  to 
coal  mining  in  the  State  and  resulted  in  an  increase  of  112,189  short 
tons.  The  production  of  Texas  petroleum  in  1907  was  about  the  same 
as  in  1906,  there  being  an  insignificant  decrease  in  the  output.  There 
was,  however,  a  decioed  advance  in  the  price  of  fuel  oil  in  the  State, 
and  this  resulted  in  a  number  of  railroads  returning  to  coal  for  loco- 
motive use,  the  effect  of  which  is  exhibited  in  an  increase  in  the  pro- 
duction of  coal  in  Texas  of  335,196  short  tons,  or  25.53  per  cent  in 
(quantity,  and  of  $599,910,  or  27.53  per  cent  in  value.  The  statistical 
situation  in  petroleum  in  Texas  is  also  largely  responsible  for  the 
increase  of  over  one  and  a  half  million  tons  in  the  coal  production  of 
Arkansas  and  Oklahoma,  whose  principal  markets  are  in  the  Texas 
territory.  The  larger  portion  of  the  increase  in  Texas  coal  production 
in  1907  was  from  the  lignite-producing  areas,  the  output  of  lignite 
having  increased  from  472,888  short  tons  in  1906  to  707,732  tons  in 
1907.  There  was  also  a  decided  advance,  from  84  cents  to  $1.01,  in 
the  average  price  per  ton  for  lignite  at  the  mines,  and  the  total  value 
increased  from  $399,011  to  $715,893.  The  production  of  bituminous 
coal  in  the  State  increased  from  839,985  short  tons  in  1906  to  940,337 
tons  in  1907,  with  an  increase  in  value  of  from  $1,779,890  to  $2,062,918. 
The  average  price  per  ton  for  bituminous  coal  also  advanced  from 
$2.12  to  $2.19.  During  1907  the  Wichita  Falls  and  Southern  Rail- 
way Company  was  reported  as  having  under  construction  a  branch  line 
from  Wichita  Falls  to  the  bituminous  coal  areas  of  Young  County. 
There  are  stated  to  be  approximately  1,000  acres  of  coal  m  Young 
Coimty,  none  of  which  is  at  present  mmed  on  account  of  lack  of  rail- 
road transportation.  It  was  expected  that  the  railroad  would  be 
completed  oefore  the  close  of  the  current  year. 

The  bituminous  and  lignite  mines  of  Texas  gave  employment  in 
1907  to  a  total  of  4,227  men  who  worked  an  average  of  242  days, 
against  3,048  men  for  an  average  of  227  days  in  1906.  The  bitumi- 
nous mines  employed  3,137  men  for  an  average  of  255  days  in  1907  and 
the  lignite  mines  1,090  men  for  an  average  of  204  days.  The  average 
production  per  man  per  day  in  the  bituminous  mines  was  1.18  and  m 
the  lignite  mines  3.18.  Tiie  average  dailv  production  per  man  for 
both  bituminous  and  lignite  was  1.61.  The  average  production  per 
man  for  the  year  was  300  in  the  bituminous  mines  and  649.3  in  the 
lignite  mine«,  with  390  as  the  average  for  the  total  production  for  the 
State. 
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There  were  3  mines  in  which  mining  machines  were  employed  in 
1907,  and  36,100  short  tons  were  mined  with  the  use  of  13  machines, 
against  22,682  tons  mined  by  the  use  of  12  machines  in  1906.  In 
most  of  the  bituminous  mines  of  the  State  the  men  worked  8  hours  a 
day,  while  in  the  lignite  mines  the  rule  is  the  10-hour  day.  In  1907 
there  were  1,453  men  who  worked  8  hours  a  day  and  2,202  men  who 
worked  10  hours.  One  mine  employing  60  men  reported  9  hours,  and 
there  were  612  men  whose  lenjgth  of  working  day  was  not  reported. 

There  were  16  counties  which  produced  coal  or  lignite  in  1907,  an 
increase  of  3  over  1906.  Bituminous  coal  was  produced  in  7  counties, 
namely,  Erath,  McCullough,  Maverick,  Palo  rinto,  Parker,  Webb, 
and  wise.  These  were  the  same  as  in  1906.  Lignite  was  produced 
in  9  counties,  Bastrop,  Fayette,  Hopkins,  Houston,  Leon,  Medina, 
Milam,  Robertson,  and  Wood.  Of  these  9,  Fayette,  Ijeon,  and  Rob- 
ertson did  not  produce  in  1906. 

The  statistics  of  production,  by  counties,  in  1906  and  1907,  with 
the  distribution  of  tne  product  for  consumption,,  are  shown  in  the  fol- 
lowing tables.  Owing  to  the  fact  that  there  are  only  one  or  two  mines 
in  each  county,  the  production  of  the  bituminous  and  the  lignite  pro- 
ducing counties,  respectively,  is  combined. 

Coal  production  of  Texas  in  1906  and  1907 ^  by  counties^  in  short  tons. 

19O0. 


County. 

Loaded  at 
mines  for 
shipment. 

7W,974 
464,244 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 

mines 

for  steam 

and 

heat. 

Total 
quantity. 

Total 
value. 

Aver- 
pnce 
ton. 

Aver- 
ago 
num- 
ber of 
days 
active. 

Average 
number 
of  em- 
ployees. 

Bltuminoas: 

Erath. 

18,428 
3,958 

21.583 
4,686 

233 

IfbCuUoogh. 

MavericlcT/: 

Palo  Pinto 

Parker. 

839.985     $1,779,890  1  12.12 

• 

2,333 

Webb. 

Wlsei 

Lignite: 

Bastrop. 

1 

Hopklne 

472,888 

399,011  1      .84 

HoMton. 

M«dinA.         ,   . 

'210  ;           715 

wnj« 

' 

Wood. 

1                                  ■ 

Total 

1,1154,218 

22.386 

36,209 

1,312,873  I    2,178,901  1    1.66  !        227  '        3,048 

1              1        ;         i 

i9or. 


Bituminous: 

Erath 

MoCuUough.. 

ICayerick.... 

Palo  Pinto.. . 

Parker. 

Webb. 

Wise. 

Lignite: 

Bastrop 

Fayette. 

Hopkins 

Houston 

Leon. 

Medina 


Robertson. 
Wood. 


906.181 


7,348 


678,396  1      19.770 


Total 1,584,678  I      27,118 


26,808 


940.337 


9.567  I        707,732 


$2,062,918 


715.893 


$2.19 


1.01 


36,375       1,648,060       2,778.811       1.69 


255  3, 1.37 


204  !        1,090 


242  4,227 
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The  coals  of  Texas  occur  in  three  coal-bearing  formations — the 
Tertiary,  the  Cretaceous,  and  the  Carboniferous.  In  the  north-cen- 
tral portion  of  the  State  are  found  the  bituminous  coals,  in  what  is 
known  as  the  Southwestern  field.  It  is  about  250  miles  in  length, 
with  an  average  width  of  about  45  miles,  and  contains  approximately 
11,000  square  miles.  The  known  coal-bearing  strata  are,  however, 
much  more  Umited,  being  confined  to  the  central  part  of  the  entire 
field.  The  principal  mining  operations  are  in  Wise,  Palo  Pinto, 
Erath,  and  McCulIough  counties.  Small  quantities  have  been  mined 
in  Eastland,  Coleman,  and  Bowie  counties,  but  no  production  was 
reported  from  these  counties  in  1906  or  1907.  The  coals  of  the  Cre- 
taceous formation  occur  in  the  southern  portion  of  the  State,  and 
mining  operations  are  carried  on  at  Eagle  Pass,  in  Maverick  County. 
Lignite  beds  of  Tertiary  age  extend  entirely  across  the  State  froin 
the  eastern  boundary  at  Sabine  River  in  a  southwesterly  direction  to 
the  Rio  Grande.  Iii  the  southwestern  extremity,  near  Laredo,  in 
Webb  County,  the  lignite  approaches  bituminous  in  character^  and 
the  Webb  County  production  is  classed  as  bituminous.  Limite 
mining  operations  have  been  carried  on  in  Anderson,  Bastrop,  Fay- 
ette, Hopkins,  Houston,  Leon,  Medina.  Milam,  Raines,  Robertson, 
Shelby,  and  Wood  counties,  the  principal  operations  being  in  Medina, 
Milam,  and  Wood.  During  the  last  few  years,  or  since  the  discov- 
eries of  oil  at  Beaumont,  the  li^te-producing  industry  has  suffered 
greatly  from  the  use  of  fuel  oil^  with  which  it  comes  into  direct 
competition.  Decided  advances  m  the  price  of  fuel  oil  in  1907,  how- 
ever, reacted  favorably  upon  the  demand  for  and  production  of  lignite, 
resulting  in  the  largest  output  and  the  highest  prices  ever  recorded. 

The  Tenth  United  States  Census  for  1880  did  not  rep>ort  any  coal 
production  in  Texas,  the  first  recorded  production  being  for  1884 
and  published  in  Mineral  Resources  of  the  United  States.  The  pro- 
duction reported  for  that  year  was  125,000  short  tons.  The  growth 
of  'the  industry  since  that  date  is  shown  in  the  table  on  a  preceding 
page,  which  gives  the  production  of  coal  in  the  United  States  from 
the  earliest  times  to  the  close  of  1907. 

Mr.  Campbeirs  estimates  of  the  coal  areas  of  Texas  place  the 
bituminous  fields  as  known  to  contain  workable  coal  at  8,200  square 
miles,  with  5,300  square  miles  of  area  not  so  well  faiown,  but  which 
may  contain  workable  coal.  The  known  lignite  areas  cover  2,000 
square  miles,  while  there  are  53,000  square  miles,  extending  from  the 
Sabine  and  the  Red  rivers  on  the  east  and  north  to  the  Rio  Grande 
on  the  southwest,  which  may  contain  workable  beds  of  lijgnite.  The 
estimated  original  supply  of  bituminous  coal  in  Texas  is  placed  at 
8,000,000,000  short  tons,  and  of  lignite  at  23^000,000,000  tons,  mak- 
ing a  total  of  31,000.000,000  tons  as  the  origmal  supply.  From  this 
there  had  been  produced  to  the  close  of  1907  a  total  of  14,444,948 
short  tons,  which  represents  an  exhaustion  of  approximately 
22,000,000  tons,  the  exhaustion  representing  .07  of  1  per  cent  of  the 
original  supj)ly.  The  supply  left  m  the  ground  at  the  close  of  1907 
would  be  equal  to  19,000  times  the  production  of  that  year. 

UTAH. 

Total  production  in  1907,  1,947,607  short  tons;  spot  value, 
$2,959,769. 

Although  the  monetary  disturbances  in  the  last  3  months  of  1907 
affected  the  coal-mining  industry  in  Utah  to  a  considerable  extent, 
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the  record  made  during  the  first  9  months  of  the  year  was  sufiicient 
to  more  than  overcome  the  effects  of  the  depression  so  far  as  the 
production  in  1907  compared  with  preceding  years.  During  1906, 
which  up  to  that  time  nad  been  the  most  prosperous  in  the  coal- 
mining mdustry  of  the  State,  the  production  of  coal  amounted  to 
1,772,651  short  tons,  valued  at  $2,408,381.  Compared  with  these 
figures,  the  increase  in  quantity  in  1907  amounted  to  175,056  short 
tons,  or  9.88  per  cent,  and  the  mcrease  in  value  to  $551,388,  or  22.89 
per  cent.  These  statistics  indicate  that  imtil  the  effects  of  the  panic 
m  the  latter  part  of  the  year  began  to  be  felt  the  demand  for  Utah 
coal  had  been  somewhat  in  excess  of  the  supply,  with  the  higher 
prices  which  naturally  accompany  such  a  condition.  Nor  was  this 
the  only  way  in  which  the  business  was  satisfactory  to  the  operators 
during  the  year.  The  product  of  the  mines  was  handled  by  the  rail- 
road companies  in  a  satisfactory  manner  and  complaints  of  shortage 
of  car  supply  were  insignificant. 

The  efltects  of  the  panic  were  felt  in  some  of  the  Rocky  Mountain 
States,  and  particularly  in  Utah,  more  severely  than  in  some  of  the 
more  easterly  States.  With  the  first  gusts  of  the  financial  storm 
came  the  closing  down  of  the  copper  mines  and  smelters  in  Montana, 
and  inmaediately  following  this,  and  the  falling  off  in  the  demand  for 
coke,  the  ovens  at  Castle  Gate,  Utah,  were  put  out  of  blast.  This 
was  soon  followed  by  the  closing  of  a  number  of  metal  mines  and 
smelters  in  Utah,  ana  resulted  in  the  shutting  down  of  several  of  the 
larger  coal  mines  in  the  State.  At  the  end  of  the  year  the  outlook 
for  the  coal  and  coke  trade  in  Carbon  County,  which  is  the  principal 
producing  county  in  the  State,  was  anytmng  but  promising.  In 
addition  to  the  fact  that  some  of  the  mines  were  shut  down  entirely 
and  others  were  worked  on  half  or  even  less  time,  as  a  result  of  the 
closing  down  of  the  smelters  in  Montana  and  Utah,  exceptionally 
mild  weather  lessened  the  demand  for  coal  for  domestic  purposes. 

The  coal  mines  of  Utah  gave  employment  in  1907  to  2,203  men 
who  worked  an  average  of  258  days,  against  1,572  men  for  an  aver- 
age of  288  days  in  1906.  The  record  for  1907  shows  a  distinct  f alUng 
off  in  the  average  efficiency  of  the  mine  workers,  the  average  produc- 
tion per  man  having  decreased  from  1,127.6  tons  in  1906  to  884 
tons  m  1907.  In  1905  Utah's  average  production  per  man  was  979. 
The  average  daily  production  per  man  m  Utah  durmg  1907  was  3.43 
tons,  against  3.92  tons  in  1906  and  3.96  tons  in  1905. 

There  have  been  few  labor  disturbances  of  any  kind  in  the  coal 
mines  of  Utah  during  the  last  3  years.  In  1907  there  was  only  1 
strike,  and  this  one,  which  affected  148  men,  lasted  but  4  days.  There 
were  practically  no  labor  disturbances  in  1905  and  1906. 

Mr.  J.  E.  Pettit,  who  has  succeeded  Mr.  Gomer  Thomas  as  State 
mine  inspector,  reports  that  in  1907  there  were  6  fatal  and  82  non- 
fatal accidents  in  the  coal  mines  of  Utah.  Of  the  nonfatal  acci- 
dents, 6  were  of  a  serious  character.  Of  the  6  fatal  accidents,  3  were 
due  to  falls  of  roof  or  coal^  1  to  an  explosion,  and  2  were  due  to 
other  causes.  Of  the  men  mjured,  26  were  hurt  bv  falls  of  roof  or 
coal,  4  by  gas  or  dust  explosions,  and  52  from  other  causes.  The 
death  rate  per 'thousand  employees  was  2.72  in  1907,  against  4.45  in 

1906.  The  nimiber  of  tons  mmed  for  each  Ufe  lost  was  324,601  in 

1907,  against  253,222  in  1906. 
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The  statistics  of  production,  by  counties,  in  1906  and  1907^  with 
the  distribution  of  the  product  for  consumption,  are  shown  m  the 
following  tables: 

Coal  production  of  Utah  in  1906  and  1907,  by  counties,  in  short  tons, 

1006. 


County. 

Loaded 
at  mines 
for  ship- 
ment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines 

for 

steam 

and 

heat. 

Made 
into 
coke. 

Total 
quantity. 

Total 
value. 

Avei^ 

Avei> 
age 
num- 
ber of 
days 
active. 

Average 
number 
of  em- 
ployees. 

Carbon 1,082,660 

Emery 

5,778 
4,954 

3,137 

5,931 
1,204 

52,235 

562,406 

1,693,081 
4.954 

6,269 

67,043 
1,204 

82,291,171 
7,356 

14,233 

H232 
1,389 

81.35 
1.48 

2.27 

1.41 
1.15 

295 
169 
190 

266 

1,420 
30 

Morgan 

\       3,112 
1     56,355 

20 
4,757 

25 

Sanpete 

Summit 

TTfnta 

97 

Small  mines. . . . 

Total 

1, 142, 127 

21,004 

57,012 

552,408 

1,772,561 

2,408,381 

1.36 

288 

1,572 

1©07. 


Carbon 

1,199,145 
200 

1       1,963 
\      86,341 

6,217 
4,847 

1,773 

8,957 
355 

58,636 
5 

572,441 

1,836,439 
5,052 

3,736 

102,025 
355 

8,871 
9,637 

211,519 

578 

81.49 
1.66 

2.58 

2.07 
1.63 

267 
107 

123 

174 

2,010 

Emory 

22 

Morgan 

18 

Summit 

Uinta 

6,727 

153 

Small  mines 



Total.... 

1,287,649 

22,149 

65,368 

572,441 

1,947,607 

2,959,769 

1.52 

258 

2,203 

The  statistics  of  production,  by  counties,  for  the  last  5  years 
with  the  increases  and  decreases  in  1907  as  compared  with  1906,  are 
shown  in  the  following  table: 

Coal  production  of  Utah,  1903-1907,  hy  counties,  in  short  tons. 


County. 

1903. 

1904. 

1006. 

1906. 

1907. 

Increase 

(+)  or  de- 
crease (-), 
1907. 

Carbon 

Emery 

1,599,986 
8,178 

\         7,296 

I       H054 
1,896 

1,416,623 
4,081 

7,733 

61,330 
8,820 

1,258,346 
3,602 

6,186 

61,966 
2,232 

1,603,061 
4,954 

6,269 

67,048 
1,804 

1,836,439 
8,062 

3,786 

100,026 
355 

+  143,3,'i8 
+            98 

Morgan 

Sanpete.           

—      2,533 

Summit 

Uinta.              

+     34,982 

Small  mines 

-          849 

Total 

1,681,409 
82,026,038 

1,498,027 
81,948,440 

1,332,373 
81,798,610 

1,772,651 
13,408,881 

1,947,607 
S2, 950, 760 

+  175,056 

Total  value 

+8661,388 

The  coal  fields  of  Utah  are  important  and  widely  distributed. 
They  may  be  grouped  geographically  as  follows:  The  Book  Cliffs, 
Wasatch,  Weber  River,  Southern  Utah,  and  small  scattered  fields. 

The  Book  Cliffs  field,  including  its  southern  extension,  the  Wasatch 
field,  is  the  largest  and  most  important  in  the  State.  The  coal-bearing 
rocks  of  tliis  field  underlie  many  thousand  square  miles «of  the  Uinta 
Basin  and  outcrop  along  its  southern  maigin  in  the  Book  CUffs  of 
western  Colorado  and  eastern  Utah.  There  are  several  beds  of  coal 
in  this  field  varying  from  3  to  20  feet  in  thickness,  which  occur  in  the 
lower  part  of  the  Mesaverde  formation  of  upper  Cretaceous  age. 
The  lowland  at  the  base  of  the  Book  Cliffs  is  traversed  by  the  Kio 
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Grande  Western  Railroad,  and  all  of  the  large  mines  in  the  State  are 
situated  in  this  field.  The  most  important  mines  are  those  at  Sunny- 
side,  Castlegate,  Winter  Quarters,  and  Clear  Creek,  which  produce 
95  per  cent  of  the  coal  output  of  the  State.  The  coal  is  medium 
graae,  bituminous  and  locally  produces  a  good  quality  of  coke,  over 
570,000  tons  of  the  total  coal  production  of  1907  being  consumed  in 
the  manufacture  of  coke.  The  Weber  River  field,  in  the  northern 
part  of  the  State,  at  present  is  next  in  importance.  It  has  an  area 
of  only  a  few  square  miles  but  is  reached  by  a  branch  of  the  Union 
Pacific  Railroad.  Two  beds,  varying  from  7  to  14  feet  in  thickness, 
are  mined  at  Coalville.  Difficulties  m  the  way  of  large  exploitation 
are  caused  by  water  and  extensive  fracturing  of  the  rocks.  The 
Weber  River  coal  is  of  Colorado  age — upper  Cretaceous. 

The  other  coal  fields  of  Utah,  with  the  exception  of  a  small  area  in 
Sanpete  County,  where  a  thin  bed  of  coal  is  mined  at  Sterling  on  the 
Sanpete  Valley  Railroad,  are  far  from  railroads  and  are  practically 
undeveloped.  The  largest  of  these  is  the  Southern  Utah  field.  There 
the  outcrop  of  coal-bearing  rocks  can  be  traced  for  many  miles  in  the 
Colob  plateau  and  its  eastern  extension  in  Iron,  Washington,  Kane, 
and  Garfield  counties.  The  coal  is  of  Colorado  age  and  varies  in 
thickness  from  less  than  1  foot  to  more  than  10  feet.  It  has  been 
opened  at  only  a  few  places  near  the  towns  of  Cedar  City,  Kanarra, 
Upper  Kanab,  and  Escalante.  So  far  as  known,  the  coal  is  cliiefly 
low-grade  bituminous,  but  locally  coal  of  better  quality  has  been 
found.  A  fair  grade  of  cannel  coal  occurs  in  the  North  Fork  of 
Virgin  River  in  tne  northwestern  comer  of  Kane  County,  and  a  small 
area  of  semianthracite  coal  has  long  been  known  a  few  miles  north  of 
the  town  of  New  Harmony,  in  Iron  County.  It  is  probable  that  the 
western  part  of  this  field  will  soon  be  tapped  by  a  branch  of  the  San 
Pedro,  Los  Angeles  and  Salt  Lake  Railroad. 

Near  Vernal,  in  Uinta  County,  there  is  a  small  area  of  workable 
coal  of  Colorado  age.  Other  scattering  fields  are  known  in  the  south- 
eastern part  of  the  State,  but  they  are  so  far  removed  from  railroads 
that  at  present  they  are  of  little  importance. 

The  areas  in  Utah  known  to  contain  workable  beds  of  coal  aggre- 
gate 13,130  square  miles,  while  there  are  2,000  square  miles  less 
known  but  wnich  may  contain  workable  coals.  The  estimated 
original  contents  of  these  fields,  according  to  Mr.  M.  R.  Campbell,  of 
the  United  States  Geological  Survey,  are  placed  at  196,458,000,000 
short  tons.  The  production  of  the  State  since  mining  began,  about 
1870,  has  amounted  to  18,837,182  short  tons,  of  which  l,94/,607 
short  tons,  or  a  little  over  10  per  cent,  were  mined  in  1907.  Upon 
the  basis  of  for  every  2  tons  mined  1  ton  of  coal  is  lost,  the 
exhaustion  of  the  Utah  fields  to  the  close  of  1907  is  approximately 
28,000,000  short  tons,  or  .014  of  1  per  cent  of  the  estimated  original 
supply. 

VIRGINIA. 

Total  production  in  1907,  4,710,895  short  tons;  spot  value, 
$4,807,533. 

In  1906  Virginia  was  the  only  one  of  the  important  coal-producing 
States  east  of  the  Mississippi  Kiver  whose  production  was  less  than 
thtA  of  the  preceding  year.  The  decrease  was,  however,  unimpor- 
tant, amounting  to  20,392  short  tons,  or  one-half  of   1  per  cent.     In 
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1907  Virginia  was  counted  among  the  twenty-nine  States  which  con- 
tributed to  the  large  increased  production  over  1906.  Virginia's 
production  increased  from  4,254,879  tons  to  4,710,895  tons,  a  gain  of 
456,016  tons,  or  10.72  per  cent,  with  an  increase  in  value  of  $623,542, 
or  14.9  per  cent,  from  $4,183,991  to  $4,807,533.  For  the  first  time 
in  recent  years  tne  average  price  per  ton  for  coal  produced  in  Virginia 
exceeded  $1. 

The  mining  of  coal  in  southwestern  Virginia,  whence  the  present  pro- 
duction chiefly  comes,  began  with  the  completion  of  the  New  River 
division  of  the  Norfolk  and  Western  Railroad  in  1883,  in  which  year 
the  first  carload  of  coal  was  shipped  to  Norfolk  and  distributed  among 
the  poor.  During  the  next  10  years  nearly  the  entire  production  of 
the  State  was  obtained  from  this  locality  in  Tazewell  Cfountv  which 
forms  a  part  of  the  famous  Pocahontas-Flat  Top  coal  field.  Ten 
years  from  the  opening  of  this  district,  or  in  1892,  the  extension  of  the 
Clinch  Valley  branch  of  the  Norfolk  and  Western  Railroad  made 
accessible  ricn  coal  fields  in  Wise  County,  the  first  production  in  that 
county  having  been  reported  in  1893,  when  it  amounted  to  126,216 
tons,  while  that  of  Tazewell  County  was  653,374  tons.  In  1897  the 
Wise  County  production  exceeded  that  of  Tazewell  County  and  since 
that  date  Wise  County  has  rapidly  forged  to  the  front  as  the  prin- 
cipal coal-producing  count v  of  the  State,  having  in  1907  had  nearly 
three  times  the  output  of  Tazewell  County.  The  year  1907,  prac- 
tically 15  years  from  the  opening  of  the  Wise  County  field,  and  25 
years  from  the  development  of  the  Pocahontas  district,  marked 
the  beginning  of  coal  mining  in  another  county  in  Virginia  which 

Promises  to  snow  a  development  rivaling  the  rapid  growth  of  Wise 
ounty.  Lee  County,  in  which  is  located  the  Black  Mountain  coal 
field,  showed  for  1907  a  production  of  198,913  tons,  and  as  stated 
in  the  report  for  1906,  tliis  promises  to  prove  an  important  coal- 
producing  center.  In  addition,  a  considerable  amount  of  devel- 
opment work  has  been  done  in  Dickenson  and  Buchanan  counties, 
wnich  have  been  made  accessible  by  the  construction  of  the  South  and 
Western  Railroad  now  building  from  Elkhom,  Pike  County,  Ky.,  to 
Spartanburg,  S.  C.  The  Lee  County  properties  have  been  made 
available  through  the  completion  of  the  Virginia  and  Southwestern 
Railroad,  making  connection  with  the  Louiffnlle  and  Nashville  Rail- 
road at  Appalachia  and  Pennington  Gap  and  with  the  Southern 
Railway  ana  Norfolk  and  Western  Railroad  at  Bristol.  The  Virginia 
and  Southwestern  has  passed  into  the  control  of  the  Southern 
Railway. 

Although  the  coal  fields  of  southwestern  Virginia  are  of  compara- 
tively limited  extent,  the  high  quality  of  the  coal  and  the  number 
and  thickness  of  the  beds  ffive  promise  of  a  considerably  increased 
production  within  the  next  few  years. 

In  1907  there  were  employed  in  the  coal  mines  of  Virginia  6,670 
men,  who  worked  an  average  of  241  days,  against  5,131  men  for  250 
days  in  1906.  The  average  production  per  man  decreased  from829.2 
tons  in  1906  to  706  tons  m  1907,  while  the  average  daily  production 
decreased  from  3.32  to  2.93  tons.  This  apparent  falling  oflf  in  effi- 
ciency was  due  to  the  large  number  of  men  employed  in  the  develop- 
ment work  previously  referred  to.  The  larger  number  of  miners  m 
Virginia  are  unorganized  and  the  coal-mining  operations  are  conducted 
on  the  basis  of  a  10-hour  day.     In  1907,  42  mines,  employing  5,791 
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men,  worked  10  hours  a  day,  and  7  mines,  employing  849  men, 
worked  9  hours. 

The  number  of  mining  machines  in  use  in  the  coal  mines  of  Virginia 
increased  from  35  in  1905  to  37  in  1906  and  to  77  in  1907,  while  the 
machine-mined  product  increased  from  399,029  short  tons  in  1905  to 
424,343  tons  in  1906  and  788,793  tons  in  1907.  The  increase  in 
machine-mined  coal  in  1907  oyer  1906  was  364,450  short  tons,  or 
nearly  80  per  cent  of  the  total  increase  in  the  coal  production  of  the 
State. 

There  were  no  labor  disturbances  of  any  kind  in  the  coal  mines  of 
Virginia  during  the  last  four  years,  as  far  as  reported. 

'flie  statistics  of  production,  by  counties,  in  1906  and  1907,  with  the 
distribution  of  the  product  for  consumption,  are  shown  in  the  following 
tables: 

Coal  production  of  Virginia  in  1906  and  1907,  hy  counties^  in  short  tons. 

1006. 


County. 


Loaded 
at  mines 
for  ship- 
ment. 
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Wtoe 

other  counties  •  and 


Total 1,940,524 
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Made        Total 
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I    303,016 
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336,560 
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3,382 

651 
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1007. 

Lee 

179,916 

866,250 

1,079,280 

234,351 

17,545 
17,256 
36,395 

7.506 

1,452 
19.575 
67,883 

7.743 

'"2i3.'444' 
1,962,288 

198,913 
1,116,534 
3,145,846 

249,602 

1228,888 
1,240,747 
3,066,075 

271,823 

$1.15 
1.11 
.97 

1.09 

199  1 
206  1 
262  ! 

232^ 

432 

TaceweU 

1,580 

Wise 

3,846 

other  countieeb  and 
■maUmlnea 

812 

•    Total 

2,359,806 

78,704 

96,653 

2,175,782 

4,710,895 

4,807,533 

1.02 

241  1 

6,670 

•  Lee,  Montgomery,  Pulaski,  and  Russell. 


b  Montgomery,  Pulaski,  and  Russell. 


The  statistics  of  production,  by  counties,  during  the  last  5  years, 
with  the  increases  and  decreases  m  1907  as  compared  with  1906,  are 
shown  in  the  following  table: 

Coal  production  of  Virginia^  1903-1907,  hy  counties,  in  short  tons. 


County. 
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1905. 

1906. 
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Small  mines 

120 
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3,451,307 
13,302,149 

3,410,914 
92,921,911 

4,275,271 
$3,777,325 

4,2')4.879 
$4,183,991 

4,710,895 
$4,807,r»33 

+  4.56.016 
+$623,542 

•  Indndes  Montgomery  County. 
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ft  Includes  Lee  and  Montgomery  counties. 
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The  first  bituminous  coal  mined  in  the  United  States  was  taken 
from  what  is  usually  termed  the  Richmond  basin,  a  small  area  of  Tri- 
assic  age  in  the  southeastern  portion  of  the  State,  near  the  city  of 
Richmond.  This  basin  is  situated  on  the  eastern  margin  of  the  ried- 
mont  Plateau,  13  miles  above  tide,  on  the  James  River.  It  lies  in 
Goochland,  Henrico,  Powhatan,  and  Chesterfield  counties.  The  coal 
beds  are  much  distorted,  and  the  coal  is  of  rather  low  grade  when  com- 
pared with  that  from  other  districts  with  which  it  has  to  come  into  com- 
Setition.  The  mines  are  also  gaseous,  and  since  the  coals  from  the 
[ew  River  district,  in  West  Virginia,  and  other  high-grade  coals  from 
other  sources  have  been  brought  to  the  markets  formerly  supplied  by 
coal  from  the  Richmond  basm  the  production  has  fallen  on  rapidly, 
until  at  the  present  time  only  a  small  quantity  is  occasionally  mined 
there  for  purely  local  consumption.  No  production  was  reported 
from  this  district  in  1907. 

The  occurrence  of  coal  was  known  in  the  Richmond  basin  as  early 
as  1700,  and  it  was  used  in  the  latter  quarter  of  the  eighteenth  cen- 
tury. In  1789  shipments  were  made  to  some  of  the  Northern  States. 
In  1822,  according  to  Mr.  R.  C.  Taylor,  the  production  amounted  to 
48,214  long  or  54,000  short  tons.  During  the  latter  part  of  the  nine- 
teenth century  expensive,  but  unsuccessful,  efforts  were  made  to  rees- 
tablish the  industry  in  this  field.  The  coal,  however,  could  not  be 
forced  upon  the  market  in  competition  with  the  higher-grade  coals 
from  other  districts,  and  at  the  present  time  what  little  coal  is  pro- 
duced there  is  for  local  consumption  only.  With  the  completion  of 
the  Norfolk  and  Western  Railroad,  in  1882,  the  coal  fields  in  the 
southwestern  part  of  the  State,  which  belong  to  the  Appalachian 
system,  were  opened  up.  A  portion  of  the  famous  Pocanontas  dis- 
trict is  included  within  the  countv  of  Tazewell,  in  Virginia,  and  the 
construction  of  the  Clinch  Valley  branch  of  the  Norfolk  and  Western 
Railroad,  in  1892,  opened  up  valuable  coal  lands  in  Wise  County, 
which  has  since  become  the  most  important  producing  district  in  the 
State.  Development  of  what  promises  to  be  a  formidable  rival  of  the 
Tazewell  and  Wise  County  districts  was  begun  in  Lee  Count j  in  1905 
and  has  already  been  referred  to.  This  new  district  is  chiefly  con- 
tained in  what  is  known  as  Black  Mountain,  a  portion  of  the  Cumber- 
land range.  No  less  than  twelve  separate  coal  beds  of  workable 
thickness  have  been  located,  and  mining  operations  on  several  of 
them  have  been  started.  Most  of  the  coal  is  of  high-grade  steam 
and  coking  quality. 

Two  small  outlying  basins  from  the  Appalachian  fields  are  found  in 
the  State — one  in  Frederick  County,  at  the  north,  and  the  other  in 
Pulaski  and  Montgomery  counties,  at  the  south.  In  both  the  coal  is 
of  a  semianthracite  character,  but  the  only  developments  on  a  prac- 
tical scale  have  been  made  in  the  Pulaski-Montgomery  basin.  Dur- 
ing the  last  three  or  four  years  a  large  amount  of  work  in  opening  up 
has  been  done  in  Montgomery  County  by  the  Virginia  Anthracite  Coal 
Company,  and  it  appears  probable  that  the  county  will  become  one 
of  the  important  producers.  Previous  to  1904  all  of  the  coal  mined 
was  from  comparatively  small  mines,  the  product  being  consumed  in 
the  immediate  vicinity. 
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WASHINGTON. 

Total  production  in  1907,  3,680,532  short  tons;  spot  value, 
$7,679,801. 

Although  a  good  part  of  the  market  for  Washington  coal  in  Cali- 
fornia has  been  lost  through  the  increased  production  of  fuel  oil  in 
that  State,  Washmgton  shared  in  the  general  increase  in  the  pro- 
duction of  coal  in  1907.  During  the  f&st  ten  months  of  the  year 
the  coal-mining  industry  of  the  State  was  in  a  highly  satisfactory 
condition.  In  November  and  December,  however,  owing  to  the 
financial  disturbances,  the  output  of  the  mines  is  estimated  to  have 
been  curtailed  about  33  per  cent.  Except  for  this  the  production 
would  probably  have  exceeded  4,000,000  tons.  During  the  summer 
a  campaign  of  education  had  been  kept  up  with  the  idea  of  inducing 
the  consumers  to  lay  in  their  supplies  of  coal  during  the  summer 
and  avoid  the  shortage  of  coal  wnich  had  been  experienced  in  the 
previous  winter.  Domestic  consumers  followed  this  advice  and 
stored  a  liberal  supply  at  comparatively  high  prices  during  the 
summer.  The  anticipations  of  a  winter  similar  to  the  preceding  one 
were  not  realized. 

Compared  with  1906  the  coal  production  of  Washington  in  1907 
exhibited  an  increase  of  404,348  snort  tons,  or  12.34  per  cent  in  quan- 
tity, and  of  $1,771,367,  or  29.98  per  cent,  in  value.  The  average 
price  per  ton  advanced  from  $1.80  in  1906  to  $2.09  in  1907. 

The  number  of  men  employed  in  the  coal  mines  of  Washington 
increased  from  4,529  in  1906  to  5,945  in  1907,  and  the  average  num- 
ber of  working  days  increased  from  266  to  273.  The  only  decrease 
shown  in  the  statistics  of  coal  production  in  Washington  m  1907  as 
compared  with  1906  was  in  the  productive  capacity  of  the  employees, 
the  average  yearly  tonnage  per  man  having  declined  from  723.4  tons 
in  1906  to  61§  tons  in  1907.  The  average  daily  production  per  man 
decreased  from  2.72  to  2.27. 

Nearly  all  of  the  mines  of  the  State  are  operated  on  an  8-hour  per 
day  schedule,  there  being  5,594  men  out  of  a  total  of  5,945  employed 
who  worked  8  hours  a  day  in  1907. 

There  are  16  plants  in  the  State  in  which  washing  apparatus  has 
been  installed.  These  have  a  total  of  40  jigs  or  washenes,  and  the 
total  amount  of  coal  washed  during  1907  was  799,015  short  tons, 
yielding  644,501  tons  of  cleaned  coal  and  154,514  tons  of  refuse. 

Mr.  D.  C.  Botting,  State  mine  inspector,  reports  that  the  total 
number  of  accidents  in  the  coal  mines  of  Washington  in  1907  was 
131.  of  which  36  were  fatal  and  95  nonfatal.  Of  the  total  number 
of  deaths,  10  were  due  to  explosions  of  gas  or  dust,  8  to  falls  of  roof 
or  codi,  3  to  coming  into  contact  with  electric  wires,  4  to  being  crushed 
by  cars,  3  to  cave-ins,  and  4  to  suffocation  by  white  damp.  Four 
deaths,  due  to  miscellaneous  causes,  occurred  singly.  Of  the  95 
nonfatal  accidents,  25  men  were  injured  by  cars,  32  by  falls  of  roof 
or  coal,  20  received  injuries  through  gas  explosions,  and  18  injuries 
were  due  to  miscellaneous  causes.  The  death  rate  per  thousand  of 
employees  was  6.06,  and  the  number  of  tons  mined  for  each  life  lost 
was  102,237.  This  makes  an  unfavorable  comparison  with  the  cas- 
ualty statistics  for  1906,  and  particularly  \\'ith  1905.  In  1906  the 
death  rate  per  thousand  of  employees  was  4.86  and  the  tonnage  for 
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Tfift  htttti»^ti^:M  of  (inMluction,  by  counties,  for  the  last  five  years, 
wiiU  tli#*  incnfuMfH  and  decreases  m  1907  as  compared  with  l9My  are 
tiUowii  in  i\n*  following  table: 
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«*  Includes  Whatcom  County. 


Tin*  (Mml  iields  of  Washington  are  confined  to  the  western  and 
(•(^iitnil  portion.s  of  the  State.  Five  principal  fields  may  be  men- 
tionc*(l  -  thc^  North  Puget  Sound  field,  including  the  coal  mines  of 
Skiijjit  and  Whatcom  counties;  the  South  Puget  Sound  field,  con- 
taining the  operations  in  King  and  Pierce  counties;  the  Puget  Sound 
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basiny  just  east  of  Seattle;  the  Roslyn  field,  in  Kittitas  County,  on 
the  eastern  slope  of  the  Cascade  Mountains,  and  the  southwestern 
field,  embracing  the  coimties  of  Lewis  and  Cowlitz. 

The  coals  of  Washington  range  from  Ugnite  to  bituminous  coking 
coals,  and  some  natural  coke  and  anthracite  have  been  observed! 
Hie  bituminous  coking  coals  of  Washington  are  the  only  coking  coals 
on  the  Pacific  slope  of  the  United  States.  The  colang  coals  are 
found  in  the  Wilkeson-Carbonado  district,  in  the  South  Puget  Sound 
field,  and  in  the  North  Puget  Sound  field,  but  at  present  coke  is 
made  only  in  the  first-named  district.  The  Wilkeson-Carbonado 
coal  runs  nigh  in  ash  and  is  usually  washed  before  coking.  The  Ug- 
nite or  subbituminous  coals  of  Newcastle  and  Renton,  in  the  Soutn 
Puget  Sound  field,  are  generally  of  high  grade  and  well  suited  for 
domestic  use.  The  steamship  consumption  in  trade  with  Alaska 
and  the  Orient  is  now  the  most  important  market  for  the  liigh-grade 
bituminous  coals  of  Washington. 

Coal  was  first  discovered  m  Washington  in  1848,  when  a  lignite  of 
rather  low  grade  was  found  in  the  Cowlitz  Valley.  Four  years  later 
bituminous  coal  was  discovered  on  Bellingham  Bay, '  Whatcom 
County,  and  the  first  mine  in  the  State  was  opened  on  this  bed. 
ShipiAents  did  not  begin,  however,  until  1860.  This  mine  was  oper- 
ated continuously  from  1860  until  1878,  when,  on  account  of  a  fire 
caused  by  spontaneous  combustion,  the  workings  were  abandoned. 
and  they  have  not  since  been  reopened.  Shipments  were  not  re- 
sumed from  any  of  the  mines  in  the  northern  aistrict  until  1 3  years 
later — 1891.  Coal  was  discovered  in  King  County  in  1859,  and 
mining  began  near  the  present  Issaquah  in  1862.  Shipments  to  San 
Francisco  began  in  1871,  since  which  time  the  Wasiiington  mines 
have  been  an  important  source  of  coal  supply  to  the  San  Franicsco 
market.  About  the  same  time  the  Talbot  and  Rent<m  mines,  wliieh 
are  in  King  County,  began  shipping,  and  rail  connection  bc^tween 
the  Renton  mines  and  Seattle  was  obtained  in  1877.  Production  in 
the  Green  River  field,  also  in  King  County,  began  between  1880  and 
1885;  and  the  Pierce  County  fields,  which  had  been  opened  up  in 
1876  and  afterwards  abandoned,  again  began  shipping  about  the 
same  time.  The  Roslyn  mines,  on  the  east  side  of  the  Cascade 
Range,  were  opened  in  the  first  half  of  the  same  decade.  The  Bel- 
lingham Bay  mines  in  the  first  year  of  tlKur  recorded  production, 
1860,  shipped  5,374  tons.  In  1907  Washington's  output  of  coal  was 
3,680,532  short  tons. 

The  United  States  census  report  for  1860  contains  the  first  record 
of  coal  production  in  Washington.  Tliis  production  was  entirely 
from  the  Bellingham  Bay  properties,  in  Whatcom  County,  and 
amounted  to  5,374  short  tons.  The  State  did  not  assume  much 
importance  as  a  coal  producer,  however,  until  the  opening  of  the 
Green  River  field,  in  King  County,  between  1880  and  1885,  and  of 
the  Roslyn  mines,  in  Kittitas  County,  which  began  producing  about 
the  same  time.  The  growth  of  the  industry  since  1860,  when  pro- 
duction be^an,  is  shown  in  the  table  on  a  preceding  page,  giving  the 
statistics  of  coal  production  in  the  United  States  from  the  earliest 
times  to  the  close  of  1907. 

The  production  of  coal  in  Washington  from  the  time  when  coal 
mining  first  began,  in  1860,  has  amounted  to  43,108,697  tons,  repre- 
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senting  an  exhaustion  of  approximately  64,000,000  tons.  Mr.  Camp- 
bell estimates  the  original  coal  supply  of  the  State  of  Washington  as 
20,000,000,000  short  tons,  of  which  the  exhaustion  to  the  dose  of 
1907  represented  one-third  of  1  per  cent.  According  to  these  esti- 
mates, the  quantity  of  coal  still  m  the  ground  at  the  close  of  1907 
was  19,936,000,000—5,400  times  the  production  of  1907  and  3,600 
times  the  exhaustion  represented  by  that  output. 

WEST  VIRGINIA. 

Total  production  in  1907,  48,091,583  short  tons;  spot  value, 
$47,846,630. 

West  Virginia's  triumph  over  Dlinois  was  of  short  duration.  In 
1906,  as  a  result  of  the  suspension  of  from  2  months  to  lOweeks  at  the 
majority  of  the  lUinois  mines^  pending  an  adjustment  of  the  wage 
scale,  the  coal  production  of  Ilhnois  was  materially  restricted,  whereas 
in  West  Virgima,  where  the  miners  are  for  the  most  part  unorganized, 
operations  were  carried  on  practicallv  without  interruption,  and  that 
State  outranked  lUiliois,  with  a  lead  of  1,810,246  short,  tons.  The 
record  for  1907,  however,  showed  that  the  production  of  Illinois  made 
a  phenomenal  increase  of  9,837,042  short  tons,  more  than  double  West 
Virginia's  increase  of  4,801,233  short  tons,  and  West  Virginia  again 
dropped  to  third  place  in  rank  among  the  coal-producmg  States. 
Compared  with  1906,  West  Virginia's  coal  production  in  1907  showed 
an  increase  of  4,801,233  short  tons,  or  11.09  per  cent  in  quantity ,  and 
of  $6,794,691,  or  16.55  per  cent  in  value.  During  the  first  nine  months 
of  the  year  business  was  exceptionally  active  and  the  demand  for  coal 
was  considerably  in  excess  of  the  cars  to  transport  it,  but  West 
Virginia  being  one  of  the  producers  of  high-grade  steaming  and  coking 
coals,  the  influence  of  tne  monetary  disturbances  of  October  was 
keenly  felt.  Coke  making  fell  off  qmckly  as  soon  as  the  panic  began, 
and  the  coal  production  of  the  State  during  the  last  ten  weeks  of  the 
year  was  prooably  not  more  than  50  per  cent  of  the  capacity.  Had 
the  production  kept  up  for  the  entire  year  at  the  rate  exhibited  during 
the  first  nine  months  the  total  production  would  probably  have 
reached  53,000,000  short  tons. 

It  may  not  be  out  of  place  at  this  point  to  call  attention  to  the 
peculiar  conditions  under  which  coal-mining  operations  in  West  Vir- 
ginia are  carried  on.  In  one  respect  it  differs  from  any  of  the  other 
important  coal-producing  States,  in  that  except  for  the  product  which 
goes  into  railroad  consumption,  a  comparatively  small  amount  used 
for  manufacturing  purposes,  and  that  wnich  is  used  for  purely  domestic 
consumption,  practically  all  of  the  product  is  shipped  outside  of  the 
State  for  consumption.  When  compared  with  the  production  of  coal 
in  the  State,  the  manufacturing  inciustries  of  West  Virginia  fdl  into 
insignificance.  The  bituminous  coal  production  of  Pennsylvania, 
Ohio,  Indiana,  Ilhnois,  Alabama,  and  the  other  important  coal- 
producing  States  goes  largely  into  the  maintenance  of  manufacturing 
industries,  which  add  to  the  wealth  of  a  State  and  build  up  the  most 
desirable  communities,  whereas  the  greater  part  of  the  coal  mined  in 
West  Virginia  is  sent  out  of  the  State  to  assist  manufacturing  com- 
munities elsewhere.     The  question  may  well  be  asked,  is  it  not  time 
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for  West  Vii^inia  to  develop  a  Pittsburg,  a  Chicago,  or  a  St.  Louis 
¥dtliin  its  borders? 

The  total  number  of  men  employed  in  the  coal  mines  of  West  Vir- 
ginia in  1907  was  59,029,  who  worked  an  average  of  230  days,  against 
50,960  men  for  an  average  of  220  days  in  1906,  and  48,389  men  for  an 
average  of  209  days  in  1905.  The  average  production  per  jea.T  per 
man  in  1907  was  815,  against  849.5  tons  in  1906  and  781  tons  in  1905. 
The  average  daily  production  per  man  was  3.54  against  3.86  tons  in 

1906  and  3.74  tons  in  1905.  The  decline  in  the  productive  efficiency 
per  man  employed  was  in  spite  of  the  fact  that  the  production  by  the 
use  of  machines  increased  from  15,565,113  tons  in  1906  to  17,627,925 
tons  in  1907,  and  the  percentage  of  the  machine-mined  product 
increased  from  36  to  36.65.  In  1906  there  were  1,322  machines  in 
use,  and  in  1907,  1,533.  Of  the  total  number  of  machines  in  use  in 
1907,  617  were  of  the  pick  or  puncher  type,  853  were  chain-breast 
machines,  and  63  were  long  wall. 

The  somewhat  vigorous  attempts  which  have  been  made  from  time 
to  time  to  organize  the  coal  miners  of  West  Virginia  have  been  only 
partially  successful,  and  the  majority  of  the  mines  continue  to  be 
operated  either  on  the  ''open  shop'*  or  nonunion  basis. 

The  majority  of  the  miners  worked  either  9  or  10  hours  a  dav.     In 

1907  there  were  322  mines,  employing  32,005  men,  which  worked  10 
hours  a  day,  and  156  mines,  employing  13,386  men,  which  worked  9 
hours.  There  were  35  mines,  employing  1,879  men,  which* worked  8 
hours,  and  11,759  men  whose  time  was  not  reported. 

The  time  lost  by  strikes  in  West  Virginia  both  in  1906  and  1907  was 
unimportant.  In  1907  there  were  617  men  idle  on  account  of  strikes 
for  an  average  of  16  days  each. 

On  account  of  the  terrible  disaster  at  the  Monongah  mines  of  the 
Fairmont  CJoal  Company  in  December,  1907,  the  casualty  record  for 
the  vear  gave  West  Virginia  the  highest  death  rate  per  thousand  and 
the  lowest  tonnage  for  each  Ufe  lost  of  any  of  the  coal-producingStates. 
According  to  the  statistics  compiled  by  Mr.  J.  W.  Paul,  chief ,  Depart- 
ment of  Mnes,  the  total  number  of  men  killed  in  the  coal  mines  of  West 
Virginia  in  1907  was  729,  of  which  484  were  killed  as  a  result  of  gas  or 
dust  explosions,  most  of  them  in  the  disaster  at  Monongah.  As  show- 
ing the  completeness  with  which  such  disasters  are  attended  with  fatal 
results,  while  484  men  were  reported  as  killed  by  gas  or  dust  explo- 
sions, none  was  reported  as  injured  by  this  cause.  Falls  of  roof  or 
coal  were  responsiole  for  144  deaths  and  104  injuries,  and  powder 
explosions  and  windy  shots  were  responsible  for  23  deaths  and  34 
injuries,  while  78  deaths  and  107  iniuries  were  attributed  to  miscel- 
laneous causes.  The  death  rate  per  tnousand  of  employees  was  12.35, 
and  the  number  of  tons  mined  for  each  life  lost  was  65,969. 
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The  statistics  of  production,  by  counties,  in  1906  and  1907^  with 
the  .distribution  of  the  product  for  consumption,  are  shown  m  the 
following  tables: 

Coal  production  of  West  Virginia^  in  1906  and  1907 y  by  countieSt  in  short  tons. 
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The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1907  as  compared  vdth  1906,  are 
shown  in  the  following  table. 

Coal  production  of  West  Virginiaj  by  counties^  1903-1907 ^  in  short  tons. 
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For  commercial  purposes  the  principal  coal-producing  regions  of 
West  Vii^inia  may  be  divided  into  four  distinct  districts.  These  may 
be  distinguished  bv  certain  geographic  or  physiographic  features. 
They  do  not  include  all  of  the  coal-producing  counties  of  the  State, 
but  do  include  the  more  important  ones,  and  they  contributed  over 
90  per  cent  of  the  total  output  of  the  State  in  1907.  Two  of  these  dis- 
tricts are  in  the  northern  part  of  the  State  and  two  in  the  southern 
portion.  The  two  in  the  northern  portion  are  designated,  r(*snectively , 
the  Fairmont,  or  upper  Monongahela,  district  and  the  Elk  Garden,  or 
upper  Potomac.  Tnose  in  the  southern  portion  of  the  State  are  the 
Pocahontas,  or  Flat  Top,  district  and  the  New  and  Kanawha  rivers 
district.  The  upper  Monongahela  district  is  penetrated  by  the  Balti- 
more and  Ohio  Railroad,  and  sends  its  coal  to  market  over  that 
highway. 

The  upper  Potomac  region  is  also  reached  by  the  Baltimore  and 
Ohio  Railroad,  and  is  penetrated  by  the  West  Virginia  Central  and 
Pittsburg  Railway.  Tne  Pocahontas,  or  Flat  Top,  region  is  tribu- 
tary to  uie  main  branch  of  the  Norfolk  and  Western  Railway.  All  of 
the  product  of  this  district  goes  either  west  or  to  tide  water  over  that 
line.  The  New  and  Kanawha  rivers  district  is  named  from  the  two 
rivers  which  drain  it,  the  coal  being  shipped  partly  by  the  Chesa- 
peake and  Ohio  Railway  and  the  Kanawha  and  Michigan  Railway, 
which  pass  through  it,  and  partly  by  barges  on  the  Kanawha  River. 
The  most  important  district  from  the  productive  point  of  view  is  that 
of  the  New  and  Kanawha  rivers,  wnich  embraces  the  counties  of 
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Fayette,  Kanawha,  Raleigh,  and  Putnam.  The  coal  from  these  four 
counties  is  drawn  from  two  different  areas,  most  of  the  coal  from  Kana- 
wha and  Putnam  counties  being  from  a  higher  geologic  horizon  than 
that  of  Fayette  and  Raleigh  counties,  but  the  distnct  is  practically 
compact  and  continuous  and  is  drained  by  the  same  waters  and 
reached  by  the  same  railroads,  so  the  two  areas  are  considered  as  one 
district  in  this  report. 

Coal  production  of  the  principal  districts  of  West  Virginia^  1886-1907,  in  short  tons. 


Year* 


1888. 
IflSH, 

ym. 
lasi. 
mn. 
laoQ. 

18M. 

1895. 
1801- 

1807. 

18W. 

1901. 
1602. 

igos. 

1904. 
19Clfi. 
ISQO. 
1607. 


New  atid 

Xanawha 

jivera 


2,290.563 

2,840,530 
2,009,016 
3,m2,41l 
3,633,300 
3,77:1,021 
4,000, 112 
3.650,971 
4.mW.fl23 
4,6S0,4S£ 
4,021,701 
5,947,272 
Q,344,090 
7,804,870 
8,427,574 
7,QW,B05 
9,S4:t,0a3 
11,430,403 
13,474,3^2 
14,953,077 
1€,163,511 


or  FUit  Top, 
distdct.i^ 


Qfii,4S4 
1,357,040 
1,012,65)5 
2,290,210 
2,7(12,093 
3,137,012 
3,h503,200 
3,81fi-280 
5,O5!»,025 
4,044,008 
4,606,  U3 
4,8^,373 
5.ii21JW 

G, 1*01, 637 
6,73flJ07 
7,431,687 

8,3ie,  ns 

10,853, 150 
13,37@,4A8 
14,6(21,316 
16,779,803 


Fairmont,  or 
Vpper  Mo- 

aiatrtGt.c 


Upper  Poto 

mftCfOf  £Lk 

GanJea, 


40e,976 

S20,064 

473, 4S!) 

450,562 

fiOO, 131 

1,150, 5«9 

1,141.430 

1,255,956 

l,fl55,5.'53 

1,^550,256 

1,743, 5f*0 

2,074.603 

2,52Jj,  204 

3,;574, 183 

4,1^7,6:^0 

5,174,160 

£,463,791 

6,638,337 

7,037,845 

S,«(l,4rt5 

m  680, 650 

11,5C»,72& 


383,712 

503,343 

518,878 

6fle,05& 

S19,062 

1,052,308 

t^2H  154 

1,129,397 

027,220 

1,125,601 

l,24fi,0l2 

1,42£,026 

1,531, 5Q2 

1,78(1,000 

1,0»,797 

l,8fia,677 

2,581,218 

2,220,065 

1.858,197 

1,878,37V 

S,15B,0UI 


a  Ineludos  Clay,  Fayetto,  Kanawha,  Nicholas,  Putnam,  and  Raloigh  counties. 
b  Includes  Logan,  McDowell,  Mercer,  and  Mingo  counties,  and  Tazewell  County,  Va. 
<^  Includes  Barbour,  Harrison,  Marion,  Monongalia,  Preston,  and  Taylor  counties. 
d  Includes  Grant,  Mineral,  and  Tucker  counties. 

In  order  to  show  the  great  increase  made  by  West  Virginia  as  a 
coal-producing  State,  the  following  table  has  been  prepared.  The 
statement  shows  that  in  26  years  there  has  been  only  one  exception 
to  a  steadily  increasing  output,  and  that  during  the  period  the  aver- 
age increase  has  exceeded  1,785,000  tons. 

Annual  inrrease  in  the  coal  production  of  West  Virginia,  1881-1907,  in  short  tons. 


Year. 


Quantity. 


1882  over  1881 660,000 

188;*  over  18K2 05,833 

1884  over  lH8;i 1 ,  024, 167 

1885  over  1884 9,062 

1886  over  1885 636,734 

1887  over  1886 876,824 

1888  over  1887 617, 180 

1880  over  1888 733, 080 

1890  over  1880 1,162, 774 

1801  over  1890 1.826,011 

1892  over  1891 618.090 

1893  over  1892 960, 823 

1H94  over  1893 919,179 

Total  increase  in  13  years 9,947,767 

Decrease  in  1895 239.796 

Total  increase  in  14  years |  9,707,961 


Year. 


Quantity. 


1806  over  1896 1,488,335 

1807  over  1896 !  1,371,863 

1898  over  1897 1  2,462.840 

1899  over  1898 '  2,661,996 

1900  over  1809 3,394,212 

1901  over  1900 1,421,195 

1902  over  1901 ;  602.424 

1903  over  1902 4. 766. 415 

1904overl903 3,080,511 

1905  over  1904 5.384,828 

1906  over  1905 5,498,770 

1907  over  1906 4.801,233 

Total  increase  in  2K  years •  46, 411, 683 

Average  annual  increase 1,785,061 
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The  coal-producing  area  of  West  Virginia  is  included  in  the  coal 
fields  of  tike  Appalachian  region,  which  crosses  the  State  from  Penn- 
sylvania and  Maryland  on  the  north  to  Virginia  and  Kentucky  on 
tne  south.  Only  the  area  lying  to  the  east  or  the  escarpment  of  the 
Allegheny  Mountains  is  outside  of  the  coal-bearing  rocks,  although  a 
large  part  of  the  rerion  lying  along  the  Ohio  River  soutli  of  Wetzel 
County  is  said,  by  Dr.  I.  C.  White,  State  geologist,  to  be  barren  of 
workable  coal.  All  of  the  coals  of  West  Virginia  belong  to  the  bitu- 
minous or  semibituminous  varieties,  but  some  cannel  and  a  peculiar 
grade  known  as  Kanawha  splint  are  mined  in  the  southern  part  of  the 
State.  One  of  the  most  important  seams  in  the  State  is  the  cele- 
brated Pittsburg  bed  of  Pennsylvania,  which  extends  over  a  con- 
siderable portion  of  West  Virgima  and  Ohio. 

Of  West  Virginia's  total  production  about  90  per  cent  comes  from 
five  principal  mining  districts,  and  nearly  all  of  the  other  10  per  cent 
comes  from  three  smaller  districts.  The  more  important  of  tnese  are 
the  Fairmont,  or  Clarksburg,  and  the  Piedmont,  or  Elk  Garden,  fields 
in  the  northern  portion  of  the  State,  and  the  New  River,  Kanawha, 
and  Pocahontas  fields  in  the  southern  portion. 

The  Fairmont,  or  Clarksburg,  region  lies  principally  in  Harrison 
and  Marion  counties,  the  beds  from  which  the  coal  is  mined  hero 
belonjging  to  the  Upper  Productive  Coal  Measures.  The  most  impor- 
tant bed  is  the  Pittsburg,  which  has  an  average  thickness  of  8  feet  6 
inches,  of  which  7  feet  are  usually  mined.  The  Waynesburg  and 
Sewickley  coals,  the  former  poor  and  the  latter  good,  also  occur  in 
this  district,  and  run  from  5  to  10  feet  in  thickness,  but  are  seldom 
mined.  The  field  is  penetrated  by  the  Baltimore  and  Ohio  Railroad, 
which  furnishes  transportation  for  the  product. 

The  Piedmont,  or  Elk  Garden,  field  was  the  first  to  be  worked 
in  West  Virginia,  coal  having  been  mined  in  this  district  before 
the  State  was  separated  from  the  mother  State  of  Virginia,  and 
also  contemporaneously  with  the  opening  of  the  Cumberland,  or 
Georges  Creek,  field  in  Maryland.  It  is  a  part  of  the  detached 
portion  of  the  great  coal  fields  lying  in  Mineral,  Grant,  and  Tucker 
counties,  where  the  coal  beds  are  somewhat  folded.  The  coal 
approacnes  semibitimunous  in  character.  Two  coals  belonging  in  the 
"Lower  Productive  Measures"  are  worked.  They  are  known  as  the 
"E,"  or  Upper  Freeport,  and  the  "B,''  or  Lower  Kittanning,  and  ranee 
from  4  to  11  feet  m  thickness.  Transportation  is  afforded  by  the 
Baltimore  and  Ohio  and  the  West  Virginia  Central  and  Pittsburg 
railroads^  the  latter  being  now  a  portion  of  the  Wabash  system. 

The  New  River  field,  as  at  present  outlined,  is  confined  to  the 
valley  of  the  New  River  and  its  tributaries,  the  productive  portions 
being  in  Fayette  and  Raleigh  counties.  The  coals  of  this  district 
occur  in  the  lower  Pottsville  series,  which  lies  below  the  ''Lower'' 
and  "Upper  Productive  Measures"  of  the  northern  part  of  the  State. 
The  two  oeds  which  fiunish  the  larger  part  of  the  product  are  the 
Sewell,  which  runs  from  2  feet  6  inches  to  5  feet,  and  tlie  Quinnimont, 
from  3  feet  to  5  feet  in  thickness,  the  latter  lying  below  and  to  the 
southeast  of  the  former.  The  coal  is  of  the  ''smokeless"  coking 
yariety,  not  unlike  in  quality  that  of  the  Piedmont  field.  One  seam 
of  coal,  belonging  properly  to  the  Kanawha  field,  lies  high  in  the 
hills  in  the  New  Kiver  district,  and  is  extensively  mined  at  Ansted, 
in  Fayette  County.    The  district  is  penetrated  Tby  the  Chesapeake 
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and  Ohio  Railroad,  which  follows  the  coiirse  of  the  New  River  and 
furnishes  transportation  for  the  product. 

The  Kanawha  field  lies  immediately  west  of  the  New  River  field 
and  includes  the  western  portion  of  Fayette  County,  all  of  Kanawha 
County,  and  a  portion  of  rutnam  County.  It  is  drained  by  the  Kana- 
wha and  the  Elk  rivers.  The  coals  of  this  field  occur  at  a  higher 
geological  horizon  than  those  of  the  New  River  district  and  belong 
to  the  ^  ^  Lower  Productive ' '  and  upper  Pottsville  measures.  The  coals 
are  variable  in  character  and  thickness.  The  beds  usually  vary 
from  3  to  5  feet  in  thickness  where  mined,  but  in  some  cases  reach 
as  high  as  11  feet  or  more  in  thickness.  A  considerable  portion  of 
the  coal  is  a  high-grade,  gas-producing  fuel,  Kanawha  gas  coal 
having  an  excellent  reputation  for  this  purpose.  The  principal 
beds  are  designated  as  tne  North  Coalburg,  the  No.  5,  the  feelmont, 
the  Coalburg,  the  Winifrede,  the  Cedar  Grove,  ^'No.  2,  gas,''  and  the 
Eagle.  Transportation  is  furnished  by  the  Chesapeake  and  Ohio, 
the  Kanawha  and  Michigan,  and  the  recently  constructed  Coal  and 
Coke  and  Virginian  (Deepwater-Tidewater)  railroads.  The  slack- 
water  navigation  of  the  Kanawha  River  also  affords  an  outlet  to 
market  for  the  Kanawha  coals. 

The  Pocahontas  field  lies  in  the  southeastern  comer  of  the  State, 
in  McDowell  and  Mercer  counties,  and  extends  across  the  State 
line  into  Tazewell  Coimty,  Va.  The  coal  mined  in  the  Pocahontas, 
or  No.  3  seam,  is  from  4  to  11  feet  in  thickness,  averaging  over  6 
feet.  During  the  last  few  years  a  laree  amount  of  development 
has  been  done  on  Pocahontas  No.  4  and  the  Welch  beds,  ana  ship- 
ments from  these  beds  have  reached  an  important  character.  All 
of  those  occur  near  the  bottom  of  the  Pottsville  series.  All  of  the 
Pocahontas  coal  is  a  high-grade,  semibituminous  variety,  one  of 
the  purest  coals  occurring  in  the  United  States.  It  is  the  only  rival 
as  a  coke  producer  to  tne  Connellsville  coal  of  Pennsylvania,  and 
as  a  steam  fuel  ranks  with  the  Georges  Creek,  Cumberland  of  Mary- 
land, and  the  best  Clearfield  coals  of  Pennsylvania.  This  district 
is  penetrated  by  the  Norfolk  and  Western  Railroad,  over  which  the 
product  is  shipped  to  market. 

The  smaller  fields  include  the  coals  of  the  Big  Sandy  in  Mingo 
County,  in  the  southern  portion  of  the  State,  this  being  in  reality 
a  continuation  of  the  Kanawha  field,  with  transportation  afforded 
by  tlie  Norfolk  and  Western  Railroad;  of  the  Phinppi  field,  in  Pres- 
ton, Barbour,  and  Randolph  counties,  which  belongs  to  the  ** Lower 
Productive  Measures"  in  the  northern  part  of  the  State,  and  the 
AV heeling  field,  which  includes  the  counties  in  the  Panhandle  along 
the  Ohio  River,  where  the  Pittsburg  coai  is  mined. 

The  statistics  of  production  in  West  Virginia  since  1863,  when 
the  State  was  formed  out  of  Virginia,  are  shown  in  the  table  on  a 

{^receding  pa^e,  giving  the  production  of  coal  in  the  United  States 
rom  the  earliest  times  to  the  close  of  1907. 

Tlie  total  production  of  coal  in  West  Virginia  to  the  close  of  1907 
amounted  to  434,198,539  short  tons,  equivalent  to  an  exhaustion 
of  ()r)(),()00,000  tons.  Mr.  Campbell  states  in  his  estimate  that  the 
total  area  containing  workable  coal  in  West  Virginia  is  17,000  square 
miles,  and  that  the  original  supply  when  mining  began  was  231,039.- 
000,000  short  tons,  or  a  little  more  than  double  tne  supply  of  Pennsyl- 
vania bituminous  coal.     Deducting  the  exhaustion  to  the  close  of 
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1907,  there  still  remains  available  230,389,000,000  short  tons,  nearly 
4,800  times  the  production  of  1907,  or  3,200  times  the  exhaustion 
represented  by  the  1907  output: 

WYOMING. 

Total  production  in  1907,  6,252,990  short  tons;  spot  value, 
$9,732JB68. 

In  Wyoming  as  in  the  other  important  coal-producing  States  of 
the  Rocky  Mountain  region,  the  productioD  cf  coal  in  1907  exceeded 
that  of  any  preceding  year.  Compared  with  1906,  the  output  of 
Wyoming  m  1907  showed  an  increase  of  118,996  short  tons,  or 
1.94  per  cent.  The  gain  in  production  was,  however,  insignificant 
when  compared  with  the  earn  in  value,  for  while  the  production 
increased  trom  6,133,994  short  tons  in  1906  to  6,252,990  tons  in 
1907,  the  value  increased  from  $8,013,528  to  $9,732,668,  a  gain  of 
$1,719,140,  or  21.45  per  cent.  The  greater  part  of  this  compara- 
tively large  increase  m  value  was  due  to  the  favorable  conditions 
whicn  existed  during  the  first  nine  months  of  the  year,  when  the  de- 
mand was  good,  labor  scarce,  and  prices  accordingly  advanced; 
but  it  is  also  true  that  a  part  of  the  increase  in  value  was  chie  to  a 
reduction  in  the  working  tune  at  many  of  the  mines,  when  in  Septem- 
ber the  working  hours  per  day  were  reduced  from  10  to  8.  At  the 
same  time  the  rates  of  wages  were  advanced,  and  operators  have 
claimed  that  the  shorter  hours  and  advanced  pay  resulted  in  a 
decrease  in  labor  efBciency.  This  increased  the  mining  cost,  which 
had  to  be  made  up  by  higher  prices  for  the  coal  sold. 

Some  color  to  the  claun  of  decreased  efficiency  is  given  by  the 
returns  for  1907,  which  show  that  the  average  production  per  day 
per  man  was  3.42  tons,  as  against  3.68  tons  m  1906,  and  3.97  tons 
m  1905.  The  average  production  per  man  employed  for  the  year  1907 
was  941  tons,  as  a^inst  1,033.7  tons  in  1906  and  937.8  tons  in  1905. 
The  coal  mines  of  Wyoming  gave  employment  in  1907  to  6,645  men 
for  a  period  of  275  days,  against  5,934  men  for  281  days  in  1906,  and 
5,977  mep  for  an  average  of  236  days  in  1905. 

The  statistics  relating  to  the  use  of  mining  machines  show  that 
there  were,  in  1907,79  coal-cutting  machines  in  use  in  the  mines  of 
Wyoming,  compared  with  83  in  1906  and  81  in  1905.  The  machine- 
mmed  production  decreased  slightly  from  1,339,422  tons  in  1906  to 
1,328,709  tons  in  1907.  In  1905  there  were  1,236,750  tons  mined  by 
machines  in  Wyoming.  Of  the  total  number  of  machines  used  in 
1907,  45  were  of  the  pick  or  puncher  type,  33  were  chain-breast, 
and  1  long-wall. 
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The  statistics  of  production,  by  counties,  in  1906  and  1907^  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  table: 

Coal  'production  of  Wyoming,  in  1906  and  1907 ,  by  counties^  in  short  tons. 

1006. 


County. 

Loaded  at 
mines  for 
shipment. 

Sold  to 
local 
trade 
and  used 
bv  em- 
ployees. 

Used  at 
mines 

for 

steam 

and 

heat. 

Made 
into 
coke. 

Total 
quantity. 

Total 
value. 

Aver- 
price 
t^. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
number 
of  em- 
ployees. 

Converse 

58,418 

961,516 

2,035,601 

1,980,444 

765,645 

1,622 
18,593 
11,706 

9,276 
16,805 

1,565 

9,455 
34,210 
74,240 
89,052 
64,103 

•1,655' 

69,495 

1,014,318 

2,121,546 

2,078,772 

848,298 

1,565 

1122,241 
1,191,569 
2,911,316 
2,620,228 
1,164,712 
3,462 

11.76 
1.17 
1.37 
1.26 
1.37 
2.21 

251 
284 
274 
277 
298 

106 

Sheridan 

902 

Sweetwater 

Uinta 

2,229 
1,750 

other  counties  o.. 
Small  mines. . 

948 

Total 

5,801,623 

59,656 

271,060 

1,655 

6,133,994 

8,013,528 

1.31 

281 

5,934 

1007. 


Sheridan 

1,162,830 

1,988,760 

1,780,306 

949, 159 

22,612 
9,185 
8,293 

33,171 
740 

40,779 
73,887 
101, 143 
82,115 

1,226,221 
2,071,842 
1,880,742 
1,064,445 
740 

12,112,003 

3,134,799 

2,844,805 

1,639,249 

1,812 

11.72 
1.51 
1.51 
1.54 
2.45 

259 
288 
284 
257 

1,425 

Sweetwater 

Uinta 

2,092 
1,830 

other  counties  b.. 
Small  mines 

1,298 

Total 

5,881,a'>5 

74,001 

297,934 

1  6,252,990 

1 

9,732,668 

1.56 

275 

6.645 

a  Bighorn,  Carbon,  Crook,  Johnson,  and  Weston. 

b  Bighorn,  Carbon,  Converse,  Crook,  Fremont,  Johnson,  and  Weston. 

The  statistics  of  the  production  of  coal,  by  counties,  during  the 
last  five  years,  with  the  increases  and  decreases  in  1907  as  com- 
pared witn  1906,  are  shown  in  the  following  table: 

Coal  production  of  Wyomingy  1903-1907,  by  countieSy  in  short  tons. 


County. 

1903. 

1904. 

1905. 

1906. 

1907. 

IncioMe(+) 
or  decrease 
(-),  1907. 

Bighorn 

6,235 

336^292 

77,386 

554,785 

1,992,993 

1,800,060 

398:367 

9,254 

3,175 

4,605 

742,314 
2,113,979 
1,897,668 

409,690 

11,798 
2,670 

4,748 

460,636 

69,495 

1,014,318 

2,078,772 
379,990 

a  12, 929 

1,565 

56,960 

583,402 

48,700 

1,226,221 

2,071,842 

1,880,742 

361,015 

614,362 

740 

+        63,223 

Carbon 

Converse 

Sheridan 

243,323 
91,050 

455,309 
1,628,944 
1,782,668 

416,974 

14,934 
2,091 

+      132,766 

-  20,795 
+      211,903 

-  49,704 

-  189,030 

-  18,975 

Sweetwater 

Uinta 

Weston 

Crook 

Fremont 

Johnson 

+          1,433 

Natrona 

Small  mines 

—             825 

Total 

Total  value 

4,635,293 
$5,731,281 

5,178,556 
16,747,909 

5,602,021 
87,336,951 

6,133,994 
18,013,528 

6,252,990 
19,732,668 

+      118,996 
+S1.719.140 

a  Crook  and  Johnson  only. 


t  Crook,  Fremont,  and  Johnson. 


Coal-bearing  formations  underlie  about  50  per  cent  of  the  State 
of  Wyoming.  The  largest  area  in  the  State  known  to  contain 
workable  coal  lies  east  of  the  Bighorn  Mountains  and  extends 
from  Douglas  northward  to  the  State  line.  It  is  the  southern  exten- 
sion of  Avhat  is  designated  as  the  Black  Hills  region,  the  great  coal 
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area  of  eastern  Montana  and  northeastern  Wyoming,  and  contains 
in  Wyoming  about  14,590  sauare  miles,  of  which  11,530  square  miles 
are  known  to  contain  workable  coal,  and  of  which  3,060  square  miles 
are  not  so  well  known  but  may  contain  workable  beds.  The  next 
largest  area  is  the  Green  River  region,  of  which  there  are  4,855 
sqtiare  miles  containing  workable  coal  and  1,350  which  may  do 
so.  In  addition  to  this  there  are  20,000  square  miles  in  this  region 
which  may  contain  workable  coal,  but  if  so  the  coal  is  at  such 
depth  as  not  to  be  workable  imder  present  conditions.  The  pro- 
ductive area  of  this  region  extends  along  the  Union  Pacific  Kail- 
road  from  Rock  Springs  to  Rawlins.  The  Carbon  County,  or  Hanna, 
coal  field  extends  from  Medicine  Bow  to  Fort  Steele  along  the 
Union  Pacific  Railroad,  south  of  the  Freezeout  and  Seminoe  Moun- 
tains and  north  of  the  Medicine  Bow  and  Sierra  Madre  uplifts. 
It  contains  an  area  of  1,435  square  miles.  The  Hams  Fork  region, 
in  the  extreme  western  portion  of  the  State  and  extending  into 
Idaho,  contains  1,073  square  miles  known  to  contain  workable  coals 
and  960  square  miles  not  well  known  but  which  may  contain  work- 
able coal.  There  are  115  square  miles  in  this  re^on  in  which  the 
coal  has  such  heavy  covering  as  not  to  be  considered  as  minable 
imder  present  conditions. 

The  Bighorn  Basin  region,  lying  in  the  northwestern  portion 
of  the  State  about  halfway  between  the  Black  Hills  region  and 
the  western  State  line,  is  an  important  area  on  which  little  exploita- 
tion work  has  been  done.  This  region  contains  905  square  miles  of 
known  workable  coal  beds,  430  square  miles  which  may  contain 
workable  coal,  and  2,830  square  miles  of  coal  under  very  heavy  cov- 
ering. The  Black  Hills  region  is  in  the  northeastern  part  of  the 
State  and  has  320  square  miles  of  area  containing  workable  coal. 
Mining  is  carried  on  in  this  region  at  Aladdin  in  Crook  County  and 
Cambria  in  Weston  County. 

Wyoming  is  the  second  largest  producing  State  in  the  Rocky 
Mountain  region,  Colorado  ranking  nrst,  and  if  production  in  Wyo- 
ming jcontinues  to  increase  in  the  next  few  years  as  it  has  done  in 
the  last  twenty-five  it  will  soon  rival  Colorado  for  the  first  place 
in  the  region.  The  largest  proportion  of  the  producing  area  in 
Wyoming  is  included  within  the  basin  region  along  the  Union 
Pacific  Railroad  from  Hanna  westward  to  the  State  line  and  west 
of  the  main  Rocky  Mountain  uplift.  All  the  coal  mined  in  Wyo- 
ming is  bituminous  or  subbituminous  in  character,  the  larger  pro- 
portion being  bituminous.  More  than  half  of  the  coal  produced  comes 
from  the  Hams  Fork  region  in  Uinta  County  and  from  the  Green 
River  region  in  Sweetwater  Coimty.  These  are,  strictly  speaking, 
the  only  bituminous  coals  mined  within  the  State.  The  Hams 
Fork  or  Uinta  County  coal  is  high-grade  bituminous,  while  prac- 
ticallv  all  of  the  coal  mined  in  the  Sock  Springs-Rawlins  fields  of 
the  Green  River  region  falls  just  within  the  lower  limit  of  bitumin- 
ous coals^  as  does  also  the  coal  from  the  Cambria  field  of  the  Black 
Hills  region  in  Weston  County.  Among  the  more  important  areas 
producing  subbituminous  coal  are  the  Carbon  Coun^  or  Hanna 
neld,  which  is  being  developed  rather  extensively  at  Hanna  by  the 
Union  Pacific  Coal  Company;  the  Douglas-Sheridan  coal  field  of 
the  Fort  Union  region,  which  is  being  developed  at  Glenrock  and 
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Big  Muddv  in  Converse  County  and  near  Sheridan  in  Sheridan 
County;  the  Bighorn  Basin  coal  field  in  Bighorn  County;  and  the 
Almy  coal  field  of  the  Hams  Fork  region  in  Uinta  County.  Other 
fields  which  have  been  reached  by  the  railroad  and  are  of  minor 
importance  are  the  Aladdin  field  of  the  Black  Hills  region  in  Crook 
Coimty ;  the  Sublette  field  of  the  Hams  Fork  region  in  Uinta  Coimty; 
and  the  Lander  field  of  Fremont  County.  The  fields  which  have  not 
been  reached  by  the  railroad  are  aig  follows:  Henrys  Fork  field  in 
southern  SweetW&ter  County;  the  Rattlesnake  field  in  Natrona 
and  Fremont  Counties;  the  Owl  Creek  Mountain  field  in  the  Sho- 
shone Indian  Reservation  in  Fremont  County;  the  Fall  River 
basin  and  Upper  Green  River  field  in  Uinta  and  Fremont  counties; 
the  Mount  Leidy  field,  the  Lander  Peak  field,  and  the  Grays  River 
field,  in  Uinta  County. 

The  estimate  of  the  original  coal  supply  of  Wyoming,  as  made  by 
Mr.  Marius  R.  Campbell,  of  the  Umted  States  Geological  Survey, 
credited  that  State  with  the  largest  original  supply,  with  the  single 
exception  of  North  Dakota,  which  is  estimated  to  have  contained 
originally  500,000,000,000  short  tons  of  coal.  The  areas  of  North 
DaKota  are,  however,  entirely  of  lignite,  while  in  Wyoming  the 
coal  is  either  of  bituminous  or  of  subbituminous  character.  Wyo- 
ming's supply  is  estimated  to  have  been  424^085,000,000  short  tons, 
compared  with  which  the  aggregate  production  to  the  close  of  1907 
(77,818,765  short  tons)  appears  insignificant.  The  total  exhaustion 
of  the  feeds  up  to  the  close  of  1907  amounted  to  116,000,000  short 
tons,  or  0.027  of  1  per  cent  of  the  total  estimated  supply. 
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The  following  list  contains  the  more  important  papers  deaUng  with 
coal^  coke,  lignite,  and  peat,  from  an  economic  standpoint,  except  the 
statistical  reports  contained  in  the  volumes  of  Mineral  Resources. 
The  page  references  indicate  whether  a  paper  is  devoted  wholly,  or 
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tories, alphabetically  arranged,  are  pven  first,  then  those  general  in 
scope  arranged  in  chronologic  order,  followed  by  papers  on  technologic 
subjects. 

ALABAMA. 
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The  Alaska  coal  fields,  by  G.  C.  Martin.     Bull.  No.  314,  1907,  pp.  40-46. 
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An  account  of  the  stratigraphy,  distribution,  and  character  of  the  coals  of  the  Jellico,  Chattanooga, 
and  Birmingham  districts,  emoracing  parts  of  Kentucky,  Tennessee,  Georgia,  and  Alabama. 


Boise  folio,  Idaho,  description,  by  Waldemar  Lindgren.  Geologic  Atlas  U.  S.,  folio 
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3,  1902,  pp.  415-471. 
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The  eastern  interior  coal  field,  by  G.  H.  Ashley.  Twenty-second  Ann.  Rept.,  pt. 
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Recent  work  in  the  coal  field  of  Indiana  and  Illinois,  by  M.  L.  Fuller  and  G.  H. 
Ashley.    Bull.  No.  213,  1903,  pp.  284-293. 
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Geology  of  the  McAlester-Lehigh  coal  field,  Indian  Territory,  by  J.  A.  Taff.  Nine- 
teenth Ann.  Rept.,  pt.  3,  1899,  pp.  423-456. 

Greology  of  the  eastern  Choctaw  coal  field,  Indian  Territory,  by  J.  A.  Taff  and  G.  I. 
Adams.    Twenty-first  Ann.  Rept.,  pt.  2,  1900,  pp.  257-311. 

Coalgate  folio,  Indian  Territory,  description,  oy  J.  A.  Taff.  Geologic  Atlas  U.  S., 
folio  74,  1901,  p.  6. 

The  southwestern  coal  field,  by  J.  A.  Taff.  Twenty-second  Ann.  Rept.,  pt.  3, 1902, 
pp.  367-413. 

An  account  of  the  coals  of  Arkansas,  Indian  Territory,  and  northern  Texas. 

Atoka  folio,  Indian  Territory,  description,  by  J.  A.  Taff.  Geologic  Atlas  U.  S., 
folio  79,  1902,  p.  7. 

Progress  of  coal  work  in  Indian  Territory,  by  J.  A.  Taff.  Bull.  No.  260,  1905,  pp. 
382-401. 

Muscogee  folio,  Indian  Territory,  description,  by  J.  A.  Taff.  Geologic  Atlas  U.  S., 
folio  132,  1906,  p.  6. 

IOWA. 

Sketch  of  the  coal  deposits  of  Iowa,  by  C.  R.  Keyes.  Mineral  Resources  U.  S.  for 
1892,  1893,  pp.  398-404. 

The  western  interior  coal  field,  by  H.  F.  Bain.  Twenty-second  Ann.  Rept.,  pt.  3, 
1902,  pp.  333-366. 

An  account  of  the  coal  field  oocupjring  portions  of  Missouri,  Kansas,  Nebraska,  and  Iowa. 


Tlie  western  interior  coal  field,  by  H.  F.  Bain.  Twenty-second  Ann.  Rept.,  pt.  3, 
1902,  pp.  333-366. 

An  account  of  the  coal  field  occupying  portions  of  Missouri,  Kansas,  Nebraska,  and  Iowa. 

Stratigraphy  and  paleontology  of  the  upper  Carboniferous  rocks  of  the  Kansas  section, 
by  G.  I.  Adams,  G.  H.  Girty,  and  Daviil  White.     Bull.  No.  211,  1903,  123  pp. 

Includes  notes  on  the  occurrence  of  coal  beds. 

Economic  geology  of  the  lola  quadrangle,  Kansas,  by  G.  I.  Adams,  E.  Haworth,  and 
W.  R.  Crane.     Bull.  No.  238,  1904,  pp.  74-75. 
Notes  the  occurrence  of  coal  of  no  economic  value. 

Economic  geology  of  the  Independence  quadrangle,  Kansas,  by  F.  C.  Schrader  and 
E.  Ilaworth.     Bull.  No.  296,  1906..    Coal,  pp.  48-52. 

Joplin  district  folio,  Missouri- Kansas,  description,  by  W.  S.  T.  Smith  and  C.  E. 
Siebenthal.    Geologic  Atlas  U.  S.,  folio  148,  1907,  pp.  19-20. 

KBNTUCKY. 

The  coal  fields  of  Kentucky,  by  J.  R.  Procter.  Mineral  Resources  U.  S.  for  1892, 
1893,  pp.  415-417. 

Geology  of  the  Big  Stone  Gap  coal  field  of  Vii^ginia  and  Kentucky,  by  M.  R.  Camp- 
iMjll.     Bull.  No.  Ill,  1893,  106  pp. 

Estilholle  folio,  Kentucky-Virginia-Tennessee,  description,  by  M.  R.  Campbell. 
Geologic  Atlas  U.  S.,  folio  12,  1894. 

Richmond  folio,  Kentucky,  description,  by  M.  R.  Campbell.  Geologic  Atlas  U.  S., 
olio  46,  1808. 

Tiondon  folio,  Kentucky,  description,  byM.  R.  Campbell.  Geologic  Atlas  U.  S., 
folio  47,  1898. 

The  southern  Appalachian  coal  field,  by  C.  W.  Hayes.  Twenty-second  Ann.  Rept., 
pi.  3,  1902,  pp.  227-263. 

An  account  of  the  stratigraphy,  distrlbutioii.  and  character  of  the  coals  of  the  JeUico.  Chattanooga, 
and  Birmingham  districts,  embracing  parts  of  Kentucky  TeoiMMea,  Oeoigia,  and  AiabamA. 
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The  eastern  interior  coal  field,  by  G.  H.  Ashley.  Twenty-second  Ann.  Rept.,  pt.  3, 
1902,  pp.  265-305. 

An  aoooont  of  the  coal  field  embracing  parts  of  Indiana,  Illinois,  and  Kentucky. 

The  Cumberland  Gap  coal  field  of  Kentucky  and  Tennessee,  by  G.  H.  Ashley. 
Bull.  No.  225,  1904,  pp.  259-275. 

Coal  resources  of  tne  Kenova  quadrangle,  by  W.  C.  Phalen.  Bull.  No.  285,  1906, 
pp.  259-268. 

Geology  and  mineral  resources  of  part  of  the  Cumberland  Gap  coal  field,  Kentucky, 
by  G.  H.  Ashley  and  L.  C.  Glenn.    Prof.  Paper  No.  49,  1906,  239  pp. 

The  Elkhom  coal  field,  Kentucky,  by  R.  W.  Stone.    Bull.  No.  316, 1907,  pp.  42-54. 

Coal  resources  of  Russell  Fork,  Kentucky-Virginia,  by  R.  W.  Stone.  Bull.  No. 
348,  1908,  pp. .    (In  press.) 

Econonuc  geology  of  the  Kenova  quadrangle  in  Kentucky,  Ohio,  and  West  Virginia, 
by  W.  C.  Phalen.    Bull.  No.  349,  1908,  pp. .    (In  press.) 

MARYLAND. 

Piedmont  folio.  West  Virginia-Maryland,  description,  by  N.  BL  Darton  and  J.  A.  Taff. 
Geologic  Atlas  U.  S.,  folio  28,  1896, 

The  bituminous  coal  field  of  Maryland,  by  David  White.  Twenty-second  Ann. 
Rept.,  pt.  3,  1902,  pp.  201-214. 

MICHIGAN. 

The  northern  interior  coal  field,  by  A.  C.  Lane.  Twenty-second  Ann.  Rept.,  pt.  3, 
1902,  pp.  307-331. 

MISSOURI. 

The  coal  measures  of  Missouri,  by  Arthiu*  Winslow.  Mineral  Resources  U.  S.  for 
1892,  1893,  pp.  429-436. 

The  western  interior  coal  field,  by  H.  F,  Bain.  Twenty-second  Ann.  Rept.,  pt.  3, 
1902,  pp.  333-^66. 

An  account  of  the  coal  field  occupying  portions  of  Missouri,  Kansas,  Nebraska,  and  Iowa. 

Joplin  district  folio,  Missouri-Kansas,  description,  by  W.  S.  T.  Smith  and  C.  E. 
Siebenthal.    Geologic  Atlas  U.  S.,  folio  148,  1907,  pp.  19-20. 

MONTANA. 

The  Laramie  and  the  overlying  Livingston  formation  in  Montana,  by  W.  H.  Weed. 
BuU.  No.  105,  1893,  p.  106. 

A  brief  statement  regarding  the  occurrence  and  character  of  the  coal  beds. 

Livingston  folio,  Montana,  description,  by  J.  P.  Iddings  and  W.  II.  Weed.  Geologic 
Atlas  U.  S.,  folio  1,  1894. 

Three  Forks  folio,  Montana,  description,  by  A.  C.  Peale.  Geologic  Atlas  U.  S.,  folio 
24,1896. 

Geology  and  mineral  resources  of  the  Judith  Mountains  of  Montana,  by  W.  H.  Weed 
and  L.  V.  Pirsson.    Eighteenth  Ann.  Rept.,  pt.  3,  1898,  pp.  614-616. 

Gives  an  account  of  the  coals  mined  in  the  area. 

Fort  Benton  folio,  Montana,  description,  by  W.  H,  Weed.  Geologic  Atlas  U.  S., 
folk)  55,  1899. 

Little  Belt  Moimtains  folio,  Montana,  description,  by  W.  H.  Weed.  Greologic  Atlas 
U.  S.,  folio  56,  1899. 


The  Rocky  Mountain  coal  fields,  by  L.  S.  Storrs.    Twenty-second  Ann.  Rept.,  pt.  3, 

02,  pp.  415-471. 

Development  of  the  Bear  Creek  coal  fields,  Montana,  by  C.  A.  Fisher.     Hull.  No.  285, 


1902,  p] 


1906,  pp.  269-270 

The  North  Dakota-Montana  lignite  area,  by  A.  G.  Leonard.  Bull.  No.  285, 1906,  pp 
316-330. 

The  Great  Falls  coal  field,  Montana,  by  C.  A.  Fisher.  Bull.  No.  316,  1907,  pp, 
161-173. 

Coals  of  Carbon  County,  Montana,  by  N.  H.  Darton.  Bull.  No.  316,  1907,  pp 
174-193. 

The  coal  fields  of  parts  of  Dawson,  Rosebud,  and  Custer  counties,  Mont.,  by  A.  G 
Leonard.    Bull.  No.  316,  1907,  pp.  194-211. 

Miles  City  coal  district,  Montana,  by  A.  J.  Collier.    Bull.  No.  341,  1908,  pp. 

(In  press.) 
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The  Bull  Mountain  coal  field,  Montana,  by  L.  H.  Woolsey.  Bull.  No.  341,  1908, 
pp. .     (In  press.) 

Coal  of  the  Lewistown  field,  Montana,  by  W.  R.  Calvert.  Bull.  No.  341,  1908, 
pp. .    (In  press.) 

The  Sentinel  Butte  coal  district,  North  Dakota-Montana,  by  Carl  D.  Smith.  Bull. 
No.  341,  1908,  pp.  — '-.    (In  press.) 

The  Red  Lodge  coal  field,  Montana,  by  E.  G.  Woodruff.    Bull.  No.  341,  1908, 

pp. .    (In  press.) 

'    Coal  around  the  Crazy  Mountains,  Montana,  by  R.  W.  Stone.    Bull.  No.  341,  1908, 
pp. .     (In  press.) 

NEBRASKA. 

The  western  interior  coal  field,  by  H.  F.  Bain.  Twenty-second  Ann.  Rept.,  pt.  3, 
1902,  pp.  333-366. 

An  account  of  the  coal  field  occupying  portions  of  Missouri,  Kansas,  Nebraska,  and  Iowa. 

Lignites  of  the  middle  and  upper  Missouri  Valley,  by  E.  F.  Burchard.  Bull.  No. 
225,  1904,  pp.  276-288. 

Describes  the  occurrence  and  character  of  lignite  deposits  in  Dakota  County,  Nebr.,  and  in  North 
Dakota. 

Preliminary  report  on  the  geol^y  and  underground  water  resources  of  the  central 
Great  Plains,  by  N.  H.  Darton.     Prof.  Paper  No.  32,  1905,  pp.  372-379. 

Gives  a  general  account  of  the  occurrence  of  coal  in  Colorado,  Wyoming,  South  Dakota,  and 
Nebraska. 

Elk  Point  folio,  South  Dakota-Nebraska-Iowa,  description,  by  J.  E.  Todd.  Geologic 
Atlas  U.  S.,  folio  156,  1908,  p.  6. 

NEVADA. 

The  Rocky  Mountain  coal  fields,  by  L.  S.  Storrs.  Twenty-second  Ann.  Rept.,  pt. 
3,  1902,  pp.  415-471. 

Coal  deposits  between  Silver  Peak  and  Candelaria,  Esmeralda  County,  Nev.,  by 
J.  E.  Spurr.     Bull.  No.  225,  1904,  pp.  289-292. 

Ore  aeposits  of  the  Silver  Peak  quadrangle,  Nevada,  by  J.  E.  Spurr.  Prof.  Paper 
No.  55,  1906,  pp.  165-168. 

NEW  MEXICO. 

Report  of  work  done  in  the  division  of  chemistry  and  physics,  mainly  during  the 
fiscal  year  1885-86,  by  F.  W.  Clarke.     Bull.  No.  42,  1887,  p.  147. 
Gives  an  analysis  of  "natural  coke"  from  Purgatory  Canyon,  N.  Hex. 

The  Rocky  Mountain  coal  fields,  by  L.  S.  Storrs.  Twenty-second  Ann.  Rept.,  pt.  3, 
1902,  pp.  415-471. 

Coal  fields  of  the  White  Mountain  region.  New  Mexico,  by  C.  A.  Fisher.  Bull.  No. 
225,  1904,  pp.  293-294. 

The  Englo  coal  field.  New  Mexico,  by  W.  T.  Lee.     Bull.  No.  285,  1906,  p.  240. 

The  Durango-Gallup  coal  field  of  Colorado  and  New  Mexico,  by  F.  C,  Schrader. 
Bull.  No.  285,  1906,  pp.  241-258. 

A  reconnaissance  survey  of  the  western  part  of  the  Durango-Gallup  coal  field  of 
Colorado  and  New  Mexico,  by  M.  K.  Shaler.    Bull.  No.  316,  1907,  pp.  376-426. 

The  Una  del  Gato  coal  field,  Sandoval  County,  N.  Mex.,  by  M.  R.  Cfampbell.  Bull. 
No.  316,  1907,  pp.  427-430. 

Coal  in  the  vicinity  of  Fort  Stanton  Reservation,  Lincoln  County,  N.  Mex.,  by 
M.  R.  Campbell.     Bull.  No.  316,  1907,  pp.  431-434. 

A  reconnaissance  siu^ey  between  Gallina  and  Raton  Spring,  N.  Mex.  Durango- 
Gallup  coal  field,  by  J.  H.  Gardner.    Bull.  No.  341,  1908,  pp. .    (In  press.) 

A  resurvey  of  the  coal  field  between  Durango,  Colo.,  and  laonero,  N.  Mex.,  by  J.  H. 
Gardner.     Bull.  No.  341,  1908,  pp. .    (In  press.') 

A  resurvey  of  the  coal  lands  oetween  Gallup  and  San  Mateo,  N.  Mex.  Durango- 
Gallup  coal  field,  by  J.  H.  Gardner.    Bull.  No.  341,  1908,  pp. .    (In  press.) 

NORTH   CAROLINA. 

Report  of  work  done  in  the  division  of  chemistry  and  physics,  mainly  during  the 
fiscal  year  1885-86,  by  F.  W.  Clarke.    Bull.  No.  42,  1887,  p.  146. 
Gives  analyses  of  coals  from  Gulf  and  from  Stokes  County,  N.  C. 

C/orrelation  Papers — ^the  Newark  system,  by  I.  C.  Russell.  Bull.  No.  85,  1892,  coal, 
pp.  30-43. 
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The  Atlantic  coast  Triaseic  coal  field,  by  J.  B.  Wood  worth.  Twenty-second  Ann. 
Rept.,  pt.  3, 1902,  pp.  25-^. 

NORTH   DAKOTA. 

The  Rocky  Mountain  coal  fields,  by  L.  S.  Storrs.  Twenty-second  Ann.  Rept.,  pt. 
3,  1902,  pp.  415-471. 

Lignites  of  the  middle  and  upper  Missouri  Valley,  by  E.  F.  Burchard.  Bull.  No. 
225,  1904,  pp.  276-288. 

Describes  the  oocairenoe  and  character  of  the  lignite  deposits  in  Dakota  County  Nebr.,  and  in  North 
Dakota. 

The  li£;nite  of  North  Dakota  and  its  relation  to  irrigation,  by  F.  A.  Wilder.  Water- 
Sup,  and  Irr.  Paper  No.  117,  1905.    pp.  59. 

The  North  Dakota-Montana  lignite  area,  by  A.  G.  Leonard.  Bull.  No.  285,  1906, 
pp.  316-^30. 

The  Sentinel  Butte  coal  district.  North  Dakota-Montana,  by  Carl  D.  Smith.  Bull. 
No.  341, 1908,  pp. .     (In  press.) 


Stratigraphy  of  the  bitiuninous  coal  field  in  Pennsylvania,  Ohio,  and  West  Virginia, 
by  I.  C.  White.    Bull.  No.  65,  1891.  pp.  212. 

Huntington  folio.  West  Virginia-Ohio,  description,  by  M.  R.  Campbell.  Geologic 
AUas  U.  S.,  folio  69,  1900  pp.  5-6. 

The  bituminous  coal  field  of  Ohio,  by  R.  M.  Haseltine.  Twenty-second  Ann.  Rept., 
pt.  3,  1902,  pp.  215-226. 

Coal  resoiurces  of  the  Kenova  quadrangle,  by  W.  C.  Phalen.  Bull.  No.  285,  1906, 
pp.  259-268. 

Economic  geology  of  the  Kenova  quadrangle  in  Kentucky,  Ohio,  and  West  Virginia, 
by  W.  C.  Phalen.    Bull.  No.  349,  1908,  pp.  1-158. 

OKLAHOMA.     See  Indian  Territory. 

OREGON. 

Report  of  work  done  in  the  division  of  chemistry  and  physics,  mainly  during  the 
fiscal  year  1887-88,  by  F.  W.  Clarke.    Bull.  No.  60,  1890,  p.  170. 
Qivea  an  analysis  of  coal  from  Pend  d'Oreille,  Oreg. 

A  geological  reconnaissance  in  northwestern  Oregon,  by  J.  S.  Diller.  Seventeenth 
Ann.  Rpt.,  pt.  1,  1896,  pp.  491-508. 

Inohides  an  account  of  the  coal  fields  of  northwestern  Oregon. 

Roseburg  folio,  Oregon,  description,  by  J.  S.  Diller.  Geologic  Atlas  U.  S.,  folio  49, 
1898. 

The  Cooe  Bay  coal  field,  Oregon,  by  J.  S.  Diller.  Nineteenth  Ann.  Rept.,  pt.  3, 
1899,  pp.  309-376. 

The  coal  and  pitch  coal  of  the  Newport  mine,  by  W.  C.  Day.  Nineteenth  Ann. 
Rept.,  pt.  3,  1899,  pp.  370-376. 

Discusses  the  origin  of  the  pitch  coal. 

Coos  Bay  folio,  Or^on,  description,  by  J.  S.  Diller.  Geologic  Atlas  U.  S.,  folio  73, 
1901,  pp.  4-^. 

The  coal  fields  of  the  Pacific  coast,  by  G.  O.  Smith.  Twcntv-second  Ann.  Rept., 
pt.  3,  1902,  pp.  473-513. 

An  account  of  the  coals  occurring  in  Washington,  California,  and  Oregon. 

Port  Orford  folio,  Oregon,  description,  by  J.  S.  Diller.  Geologic  Atlas  U.  S.,  folio 
89, 1903,  pp.  4-5. 

Herron  s  coal  prospect.  Willow  Creek,  Morrow  County,  Oreg.,  by  W.  C.  Afendenhall. 
Bull.  No.  341,  1908,  pp. .     (In  press.) 

Coal  of  Rogue  River  Valley,  Oregon,  by  J.  S.  Diller.     Bull.  No.  341,  1908,  pp. . 

(In  press.) 

PENNSYLVANIA. 

Anthracite  coal  mining,  bv  H.  M.  Chance.     Minoral  Rosourcos  T'.  S.  for  1883  and 
1884,  1885,  pp.  104-131. 
-       •      phyoft"     ■ 


liy  of  the  bituminous  coal  field  in  Pennsylvania,  Ohio,  and  West  Virginia, 
by  I.  C.^  White.    Bull.  No.  65,  1891,  212  pp. 
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The  stratifi;raphic  succession  of  the  fossil  floras  of  the  Pottsville  formation  in  the 
southern  anthracite  coal  field,  Pennsylvania,  by  David  White.  Twentieth  Ann.  Rept. , 
pt.  2,  1900,  pp.  854-^57. 

An  account  of  the  occurrence  of  the  Lykens  coals  in  Stony  Mountain  and  in  the  Dauphin  basin. 

The  Pennsylvania  anthracite  coal  field,  by  H.  H.  Stoek.  Twenty-second  Ann. 
Rept.,  pt.  3,  1902,  pp.  5&-117. 

The  bituminous  coal  field  of  Pennsylvania,  by  David  White  and  M.  R.  Campbell. 
Twenty-second  Ann.  Rept.,  pt.  3,  1902,  pp.  127-200. 

Masontown-Uniontown  folio,  Pennsylvania,  description,  by  M.  R.  Campbell. 
Geologic  Atlas  U.  S.,  folio  82,  1902,  pp.  10-18. 

Gaines  folio,  Pennsylvania-New  York,  description,  by  M.  L.  Puller.  Geologic  Atlas 
U.  S.,  folio  92,  1903,  p.  9. 

Brownsville-Connellsville  folio,  Pennsylvania,  description,  by  M.  R.  Campbell. 
Geologic  Atlas  U.  S.,  folio  94,  1903,  pp.  11-17. 

Recent  work  in  the  bituminous  coal  field  of  Pennsylvania,  by  M.  R.  Campbell. 
Bull.  No.  213,  1903,  pp.  27^0-275. 

The  Bamesboro-Patton  coal  field  of  central  Pennsylvania,  by  J.  S.  Burrows.  Bull. 
No.  225,  1904,  pp.  295-310. 

The  Elders  Ridge  coal  field,  Pennsylvania,  by  R.  W.  Stone.  Bull.  No.  225,  1904, 
pp.  311-324. 

Coal  miniiLs;  along  the  southeastern  margin  of  the  Wilmore  basin,  Cambria  County, 
Pa.,  by  Charles  Butts.    Bull.  No.  225^  1904,  pp.  325-329. 

Indiana  folio,  Pennsylvania,  description,  oy  G.  B.  Richardson.  Geologic  Atlas 
U.  S.,  folio  102,  1904,  pp.  4-6.  . 

Latrobe  folio,  Pennsylvania,  description,  by  M.  R.  Campbell.  Geologic  Atlas  U.  S., 
folio  110,  1904,  pp.  12-15. 

Kittanning  folio,  Pennsylvania,  description,  by  Charles  Butts.  Geologic  Atlas 
U.  8.,  folio  115,  1904,  pp.  12-13. 

Mineral  resources  of  tne  Elders  Ridge  quadrangle,  Pennsylvania,  by  R.  W.  Stone. 
Bull.  No.  256,  1905.     Coal,  pp.  31-54.    Coke,  p^. 

Pittsburg  coal  in  the  Burgettstown  quadrangle,  Pennsylvania,  by  W.  T.  Griswold. 
Bull.  No.  260,  1905,  pp.  402-410. 

Waynesburg  folio,  Pennsylvania,  description,  by  R.  W.  Stone.  Geologic  Atlas 
U.  S.,  folio  121,  1905,  pp.  9-10. 
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Elders  Ridge  folio,  Pennsylvania,  description,  by  R.  W.  Stone.  Geologic  Atlas 
U.  S.,  folio  123,  1905,  pp.  7-9. 

Rural  Valley  folio,  Pennsylvania,  by  Charles  Butts.  Geologic  Atlas  U.  S.,  folio 
125,  1905,  pp.  7-10. 

Ebensbiurg  folio,  Pennsylvania,  description,  by  Charles  Butts.  Geologic  Atlas 
U.  S.,  folio  133,  1905,  pp.  7-9. 

Beaver  folio,  Pennsylvania,  description,  by  L.  H.  Woolsey.  Geologic  Atlas  U.  S., 
folio  134,  1905,  pp.  11-12. 

Economic  geology  of  the  Kittanning  and  Rural  Valley  quadrangles,  Pennsylvania, 
by  Charles  Butts.     Bull.  No.  279,  1906.     Coal^p.  44-102. 

Clearfield  coal  field,  Pennsylvania,  by  G.  H.  Ashley.  Bull.  No.  285,  1906,  pp. 
271-275. 

The  Punxsutawney  and  Glen  Campbell  coal  fields  of  Indiana  and  Jefferson  counties, 
Pa.,  by  F.  B.  Peck  and  G.  H.  Ashley.    BuU.  No.  285,  1906,  pp.  276-279. 

Economic  geology  of  the  Beaver  quadrangle,  Pennsylvania  (southern  Beaver  and 
northwestern  Allegheny  counties),  by  L.  H.  Woolsey.  Bull.  No.  286,  1906.  Coal, 
pp.  26-55. 

Economic  geology  of  the  Amity  quadrangle,  eastern  Washington  County,  Pennsyl- 
vania, by  F.  G.  Clapp.    Bull.  No.  300,  1907,  145  pp. 

Oil  and  gas  fields  of  Greene  County,  Pa.,  by  R.  W.  Stone  and  F.  G.  Clapp.  Bull. 
No.  304,  1907.     Map  showing  coal  outcrops,  in  pocket. 

Amity  folio,  Pennsylvania,  description,  by  F.  G.  Clapp.  Geologic  Atlas  U.  S., 
folio  144,  1907,  pp.  12-13. 

Rogersville  folio,  Pennsylvania,  description,  by  F.  G.  Clapp.  Geologic  Atlas  U.  S., 
folio  146,  1907,  pp.  12-14. 

Coals  of  the  Clarion  quadrangle.  Clarion  County,  Pa.,  by  E.  F.  Linos.  Bull.  No.  316, 
1907,  pp.  13-19. 

Coal  resources  of  Johnstown,  Pa.,  and  vicinity,  by  W.  C.  Phalen.  Bull.  No.  316, 
1907,  pp.  2(M1. 

RHODE   ISLAND. 

A  report  of  work  done  in  the  Washington  laboratory  during  the  fiscal  year  1883-84, 
by  F.  W.  Clarke  and  T.  M.  Chatard.    Bull.  No.  9,  1884,  p.  18. 
Uivea  an  Analyaia  ot  coal  from  Crantton,  R.I. 
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General  geology  of  the  Narragansett  basin,  by  N.  S.  Shaler.  Monograph  XXXIII, 
1899,  pp.  79-88. 

Describes  the  stratigraphy,  occurrence,  and  character  of  the  coal  deposits  in  the  Narragansett  basin 
in  Rhode  Island. 

SOUTH   DAKOTA. 

The  lignites  of  the  Great  Sioux  Reservation:  A  report  on  the  region  between  the 
Grand  and  Moreau  rivers,  Dakota,  by  Bailey  Willis.    Bull.  No.  21,  1885.     16  pp. 

The  Rocky  Mountain  coal  fields,  by  L.  S.  Storrs.  Twenty-second  Ann.  Rept.,  pt.  3, 
1902,  pp.  415-471. 

Edgemont  folio,  South  Dakota-Nebraska,  description,  by  N.  H.  Barton  and  W.  S.  T. 
Smith.    Geologic  Atlas  U.  S.,  folio  108,  1904,  pp.  9-10. 

Preliminary  report  on  the  geology  and  underground  water  resources  of  the  central 
Great  Plains,  by  N.  H.  Darton.    Prof.  Paper  No.  32,  1905,  pp.  372-379. 

Gives  a  gsDeral  aooount  of  the  occurrence  of  coal  in  Colorado,  Wyoming,  South  Dakota,  and  Nebraska. 

The  North  Dakota-Montana  lignite  area,  by  A.  G.  I.KH)nard.  Bull.  No.  285,  1906, 
pp.  316-330. 

TENNESSEE. 

Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1887-88,  by  F.  W.  Clarke.    Bull.  No.  60,  1890,  p.  170. 
Gives  analyses  of  coal  from  Claibome  County,  Tenn. 

A  report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1888^9,  by  F.  W.  Clarke.    Bull.  No.  64,  1890,  pp.  54,  55. 
Gives  analyses  of  coals  and  cokes  from  Campbell  County,  Tcnn. 

The  Tennessee  coal  measures,  by  J.  M.  Safford.  Mineral  Resources  U.  S.  for  1892, 
1893,  pp.  497-506. 

Ringgold  folio,  Georgia-Tennessee,  description,  by  C  W.  Hayes.  Geologic  Atlas 
U.  S.Tfolio  2,  1894. 

Eangston  folio,  Tennessee,  description,  by  C.  W.  Hayes.  Geologic  Atlas  U.  S., 
folio  4,  1894. 

Chattanooga  folio,  Tennessee,  description,  by  C.  W.  Hayes.  Geologic  Atlas  U.  S., 
folio  6,  1894. 

Sewanee  folio,  Tennessee,  description,  by  C.  W.  Hayes.  Geologic  Atlas  U.  S.,  folio 
8,  1894. 

Stevenson  folio,  Alabama-Georgia-Tennessee,  description,  by  C.  W.  Hayes.  Geo- 
loric  Atlas  U.  S.,  folio  19,  1895. 

rikeville  folio,  Tennessee,  description,  by  C.  W.  Hayes.  Geologic  Atlas  U.  S., 
folio  21;  1895. 

M(Mmnville  folio,  Tennessee,  description,  by  C.  \V.  Hayes.  Geologic  Atlas  U.  S., 
folio  22,  1895. 

Loudon  folio,  Tennessee,  description,  by  Arthur  Keith.  Geologic  Atlas  U.  S.,  folio 
26,  1896. 

Briceville  folio,  Tennessee,  description,  by  Arthur  Keith.  Geologic  Atlas  U.  S., 
folio  33,  1896. 

Wartburg  folio,  Tennessee,  description,  by  Arthur  Keith.  Geologic  Atlas  U.  S., 
folio  40,  1897. 

Standingstone  folio,  Tennessee,  description,  by  M.  R.  Campbell.  Geologic  Atlas 
U.  S.,  folio  53,  1899. 

Maynardville  folio,  Tennessee,  description,  by  Arthur  Keith.  Geologic  Atlas  U.  S., 
folio  75,  1901,  p.  5. 

The  southern  Appalachian  coal  field,  by  C.  W.  Hayes.  Twenty-second  Ann.  Rept., 
pt.  3,  1902,  pp.  227-263. 

An  accoont  of  the  stratigraphy,  distribution,  and  character  of  the  coals  of  the  Jelllco,  Chattanooga, 
and  Birmingham  districts,  embracing  parts  of  Kentucky,  Tennossoc,  Georgia,  and  Alabama. 

The  Cumberland  Gap  coal  field  of  Kentucky  and  Tennessee,  bv  G.  H.  Ashley.  Bidl. 
No.  225,  1904,  pp.  259-275. 

TEXAS. 

Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1886-87,  by  F.  W.  Qarke.    Bull.  No.  55,  1889,  p.  87. 
OiTBS  an  analysis  of  coal  from  Burnet  County,  Tex. 

The  coal  fields  of  Texas,  by  R.  T.  Hill.  Mineral  Resources  U.  S.  for  1892,  1893,  pp. 
507-510. 

Reconnaissance  in  the  Rio  Grande  coal  fields  of  Texas,  by  T.  W.  Va\i%\\aja..  ^\i5\. 
No.  164,  1900.    100  pp. 
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Uvalde  folio,  Texas,  description,  by  T.  W.  Vaughan.  Geologic  Atlas  U.  S.,  folio  64, 
1900,  p.  5. 

The  southwestern  coal  field,  by  J.  A.  Taff.  Twenty-second  Ann.  Rept.,  pt.  3,  1902, 
pp.  367-413. 

An  account  of  tho  cools  of  Arkansas,  Indian  Territory,  and  northern  Texas. 

UTTAH. 

Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1890-91,  by  F.  W.  Clarke.    Bull.  No.  90,  1892,  p.  75. 

Gives  analyses  of  coals  from  Little  Cottonwood  gulch  and  from  the  Wasatch  Mountains. 

Coal  fields  of  Utah,  by  Robert  Forrester.  Mineral  Resources  U.  S.  for  1892,  1893, 
pp.  511-520. 

The  Colorado  formation  and  its  invertebrate  fauna,  by  T.  W.  Stanton.  Bull.  No. 
106,  1893,  pp.  35,  36. 

The  Rocky  Mountain  coal  fields,  by  L.  S.  Storrs.  Twenty-second  Ann.  Rept.,  pt. 
3,  1902,  pp.  415-471. 

Coal  in  Sanpete  County,  Utah,  by  G.  B.  Richardson.  Bull.  No.  285,  1906,  pp.  280- 
284. 

Notes  on  the  Weber  I^iver  coal  field,  Utah,  by  J.  A.  Taff.  Bull.  No.  285,  1906,  pp. 
285-288. 

Book  Cliffs  coal  field,  Utah,  west  of  Green  River,  by  J.  A.  Taff.  Bull.  No.  285, 1906, 
pp.  289-302. 

The  Pleasant  Valley  coal  district.  Carbon  and  Emery  counties,  Utah,  by  J.  A.  Taff. 
Bull.  No.  316,  1907,  pp.  338-358. 

The  Iron  County  coal  field,  Utah,  by  W.  T.  Lee.     Bull.  No.  316,  1907,  pp.  35^^75. 

Progress  report  of  investigations  of  coal  fields  in  northwestern  Colorado  and  north- 
eastern Utah,  by  H.  S.  Gale.     Bull.  No.  341,  1908,  pp. .     (In  press.) 

Report  on  the  western  part  of  the  southwestern  coal  region,  by  G.  B.  Richardson. 
Bull.  No.  341,  1908,  pp. .     (In  press.) 


Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1885-86,  by  F.  W.  Clarke.     Bull.  No.  42,  1887,  p.  146. 
Gives  an  analysis  of  "natural  coke"  from  Midlothian,  Va. 

Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1886-87,  by  F.  W.  Clarke.    Bull.  No.  55,  1889,  p.  87. 
(lives  analyses  of  coal  and  coke  from  Scott  County,  Va. 

Correlation  papers— the  Newark  system,  by  I.  C.  Russell.  Bull.  No.  85, 1892,  coal, 
l)p.  36-43. 

The  Clinch  Valley  coal  fields,  by  A.  S.  McCreath  and  E.  V.  D'Invilliers.  Mineral 
Kesr)urces  U.  S.  for  1892,  1893,  pp.  521-528. 

(Je<^)logy  of  the  Big  Stone  Gap  coal  field  of  Virginia  and  Kentucky,  by  M.  R.  Camp- 
IhjII.     Bull.  No.  Ill,  1893.     106pp. 

Estillville  folio,  Kentucky- Virginia-Tennessee,  description,  by  M.  R.  Campbell. 
(Geologic  Atlas  U.  S.,  folio  12,  1894. 

Staunton  folio,  Virginia-West  Virginia,  description,  by  N.  H.  Darton.  Geologic 
Atlas  U.  S.,  folio  14,  1894. 

Pocahontas  folio,  Virginia-West  Virginia,  description,  by  M.  R.  Campbell.  Geo- 
logic Atlas  U.  S.,  folio  26,  1896. 

Tazewell  folio,  Virginia- West  Virginia,  descTiption,  by  M.  R.  Campl)ell.  Geologic 
AtUsU.  S.,  folio  44,  1897. 

(kM)l()gv  of  the  Richmond  basin,  Virginia,  by  N.  S.  Shaler  and  J.  B.  Woodworth. 
Nineteenth  Ann.  Rept.,  pt.  2,  1899,  pp.  511-515. 

Bristol  folio,  Virginia-Tennessee,  description,  by  M.  R.  Campbell.  Geologic  Atlas 
r.  S.,  folio  59,  1899. 

The  Atlantic  coast  Triassic  coal  field,  by  J.  B.  Woodworth.  Twenty-second  Ann. 
Rei)t.,  pt.  3,  1902,  pp.  25-53. 

Tlie  Uussell  Fork  coal  field,  Virginia,  by  R.  W.  Stone.  Bull.  No.  316,  1907,  pp. 
r)5 -67. 

Coal  mining  at  Dante,  Va.,  by  R.  W.  Stone.     Bull.  No.  316,  1907,  pp.  68-75. 

Coul  resources  of  Russell  Fork,  Kentucky- Virginia,  by  R.  W.  Stone.  Bull.  No.  348, 
1908.    pp.  1-127. 
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WASHINGTON. 

A  geological  reconnaissance  in  central  Washington,  by  I.  C.  Russell.  Bull.  No.  108, 
1893,  p.  76. 

A  bzief  note  on  the  occarrence  of  coal  of  little  economic  value  near  Wenatchee. 

Some  coal  fields  of  Puget  Sound,  by  Bailey  Willis.  Eighteenth  Ann.  Rept.,  pt.  3, 
1898,  pp.  393^36. 

Ta^coma  folio,  Washington,  description,  by  Bailey  Willis  and  G.  O.  Smith.  Geologic 
Atlas  U.  S.,  folio  54,  1899. 

A  preliminary  paper  on  the  geology  of  the  Cascade  Mountains  in  northern  W' ashing- 
ton,  by  I.  C.  Russell.    Twentieth  Ann.  Rept.,  pt.  2,  1900,  coal,  pp.  20&-206. 

The  coal  fields  of  the  Pacific  coast,  by  G.  O.  Smith.  Twenty-second  Ann.  Rept., 
pt.  3,  1902,  pp.  473-613. 

An  aocotmt  of  the  coals  occiming  in  Washington,  California,  and  Oregon. 

A  geological  reconnaissance  across  the  Cascade  Range  near  the  foity-ninth  parallel, 
by  G.  O.  Smith  and  F.  C.  Calkins.     Bull.  No.  235,  1904,  p.  97. 
Notes  the  ooounence  of  coal  and  coal  mines  in  northwestern  Washing:ton. 

Mount  Stuart  folio,  Washington,  description,  by  G.  0.  Smith.  Geologic  Atlas  U.  S., 
folio  106,  1904,  pp.  9-10. 

Coal  in  Washu^n,  near  Portland,  Oreg.,  by  J.  S.  Diller.  Bull.  No.  260,  1905, 
pp.  411-412. 

Coal  in  Clallam  County,  Wash.,  by  Ralph  Arnold.    Bull.  No.  260, 1905,  po.  413-421. 

Snoqualmie  folio,  Wsu^ington,  description,  by  G.  O.  Smith  and  F.  C.  Calkins. 
Geolo^c  Atlas  U.  S.,  foUo  139,  1906,  p.  13. 

WEST  VIRGINIA. 

Coal  mining  in  the  Kanawha  Valley  of  West  Virginia,  by  S.  M.  Buck.  Mineral 
Resources  U.  S.  for  1883  and  1884,  1885,  pp.  131-143. 

Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1884-85.    Bull.  No.  27, 1886,  pp.  73,  74. 

Gives  analyses  of  coals  from  Randolph  County,  W.  Va. 

Rei>ort  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1887-88,  by  F.  W.  Clarke.    Bull.  No.  60,  1890,  p.  169. 
Gives  analyses  of  coals  and  cokes  from  Piedmont,  W.  Va. 

A  report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1888^9,  by  F.  W.  Clarke.    Bull.  No.  64, 1890,  p.  54. 

Gives  analyses  of  coals  from  Kanawha  County,  and  of  coal  and  coke  from  Tucker  County,  W.  Va. 

Stratigraphy  of  the  bituminous  coal  field  in  Pennsylvania,  Ohio,  and  West  Virginia, 
by  I.  C.  White.    Bull.  No.  65,  1891,  212  pp. 

Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1889-90,  by  F.  W.  Clarke.    Bull.  No.  78, 1891,  p.  128. 

Gives  analyses  of  coals  from  Barbour  County,  W.  Va. 

Rei>ort  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1890-91,  by  F.  W.  Clarke.    Bull.  No.  90,  1892,  p.  75. 
Gives  analyses  of  coal  and  coke  from  Tucker  County,  W.  Va. 

The  Potomac  and  Roaring  Creek  coal  fields  in  West  Virginia,  by  J.  D.  Weeks. 
Fourteenth  Ann.  Rept.,  pt.  2,  1894,  pp.  567-590. 

Geoloeic  section  along  the  New  and  Kanawha  rivers  in  West  Virginia,  by  M.  R. 
Campbell  and  W.  C.  Mendenhall.    Seventeenth  Ann.  Rept.,  pt.  2,  1896,  pp.  473-511. 

Describes  the  stratigraphy  of  the  Coal  Measures  in  this  section.    Includes  analyses  of  the  coals. 

Pocahontas  folio,  Virginia-West  Virginia,  description,  by  M.  R.  Campbell.  Geologic 
Atlas  U.  S.,  folio  26,  1896. 

Piedmont  folio,  West  Virginia-Maryland,  description,  by  N.  H.  Darton  and  J.  A. 
TadBf.    Geologic  Atlas  U.  S.,  folio  28,  1896. 

Franklin  mlio,  West  Virginia-Virginia,  description,  by  N.  H.  Darton.  Geologic 
AtlasU.S.,  folio  32,  1896. 

Buckhannon  folio.  West  Virginia,  description,  by  J.  A.  Taff  and  A.  H.  Brooks. 
Geologic  Atlas  U.  S.,  folio  34,  1896. 

Tazewell  folio,  Virginia-West  Virginia,  description,  by  M.  R.  Campl)ell.  Geologic 
Atlas  U.  S.,  folio  44,  1897. 

Huntington  folio,  West  Virginia-Ohio,  description,  by  M.  R.  Campbell.  GecAo^^ 
Atlas  UTS.,  folio  69,  1900,  pp.  5-6. 
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Charleston  folio,  West  Virginia,  description,  by  M.  R.  Campbell.  Geologic  Atlas 
U.  S.,  folio  72,  1901,  pp.  6-9. 

Raleigh  folio.  West  Virginia,  description,  by  M.  R.  Campbell.  Geologic  Atlas  U.  S., 
folio  77, 1902,  pp.  4-8. 

The  Meadow  Branch  coal  field  of  West  Virginia,  by  M.  R.  Campbell.     Bull.  No.  225, 

1904,  pp.  330-344. 

Coal  m  the  Nicholas  quadrangle,  West  Virginia,  by  G.  H.  Ashley.     Bull.  No.  260, 

1905,  pp.  422-428. 

Cool  resources  of  the  Kenova  quadrangle,  by  W.  C.  Phalen.  Bull.  No.  285,  1906, 
pp.  259-268. 

Economic  geology  of  the  Kenova  quadrangle  in  Kentucky,  Ohio,  and  West  Virginia, 
by  W.  C.  Phalen.     Bull.  No.  349,  1908,  1-158  pp. 

WYOMING. 

The  coal  fields  of  Wyoming,  by  G.  C.  Hewitt.  Mineral  Resources  U.  S.  for  1893, 
1894,  pp.  412-414. 

A  geological  reconnaissance  in  northwest  Wyoming,  by  G.  H.  Eldridge.  Bull. 
No.  119,  1894,  coal,  pp.  49-62. 

Coals  and  Coal  Measures  of  Wyoming,  by  W.  C.  Knight.  Sixteenth  Ann.  Rept., 
pt.  4,  1895,  pp.  208-215. 

Field  observations  in  the  Hay  Creek  coal  field,  by  W.  P.  Jenney.  Nineteenth 
Ann.  Rept.,  pt.  2,  1899,  pp.  568-587. 

Includes  some  account  of  the  coals  of  the  area. 

Prelimin^  description  of  the  geology  and  water  resoiu'ces  of  the  southern  half  of 
the  Black  Hills  and  adjoining  regions  in  South  Dakota  and  Wyoming,  by  N.  H. 
Darton.    Twenty-first  Ann.  Rept.,  pt.  4,  1901,  pp.  582-584. 

Qiyes  an  account  of  the  distribution  of  coal  in  the  Lakota  formation  in  northeastem  Wyoming. 

The  Rocky  Mountain  coal  fields,  by  L.  S.  Storrs.  Twenty-second  Ann.  Rept., 
pt.  3,  1902,  pp.  415-471. 

The  copper  deposits  of  the  Encampment  district,  Wyoming,  by  A.  C.  Spencer. 
Prof.  Paper  25,  1904,  pp.  16-17. 

Gives  brief  description  of  coal  beds  and  a  coal  analysis. 

Coal  of  the  Bighorn  basin,  in  northwest  Wyoming,  by  C.  A.  Fisher.  Bull.  No.  225, 
1904,  pp.  34^-362. 

Newcastle  folio.  Wyoming-South  Dakota,  description,  by  N.  H.  Darton.  Geologic 
Atlas  U.  S.,  folio  107,  1904,  pp.  8-9. 

The  coal  of  the  Black  Hills,  Wyoming,  by  N.  H.  Darton.  Bull.  No.  260,  1905, 
pp.  429-433. 

Preliminary  report  on  the  geology  and  undergroimd  water  resources  of  the  central 
Great  Plains,  by  N.  H.  Darton.    Prof.  Paper  No.  32.  1905.  pp.  372-379. 

Gives  a  general  account  of  the  occurrence  of  coal  in  Colorado,  Wyoming,  South  Dakota,  and  Nebraaka. 

Sundance  folio,  Wyoming-South  Dakota,  description,  by  N.  H.  Darton.  Geologic 
Atlas  U.  S.,  foUo  127,  1905,  p.  12. 

Aladdin  folio,  Wyoming-South  Dakota-Montana  description,  by  N.  H.  Darton  and 
C.  C.  O'Harra.    Geologic  Atlas  U.  S.,  folio  128.  1905. 

Mineral  resources  of  tne  Bighorn  Mountain  region,  by  N.  H.  Darton.    Bull.  No.  285, 

1906,  pp.  303-310. 

Includes  an  account  of  coal  deposits  in  northeastem  Wyoming. 

Mineral  resources  of  the  Bighorn  basin,  by  C.  A.  Fisher.  Bull.  No.  285,  1906, 
I>p.  311-315. 

Coal  and  oil  in  southern  Uinta  County,  Wyo.,  by  A.  C.  Veatch.  Bull.  No.  285, 
1(K)6,  op.  331-353. 

Geology  of  the  Bighorn  Mountains,  by  N.  H.  Darton.  Prof.  Paper  No.  51,  1906, 
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Gi\Ts  an  Ac-count  of  the  stratigraphy,  charaeter,  and  mining  of  coal  in  the  Bighorn  Mountains  of 
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The  western  portion  of  the  Little  Snake  River  coal  field,  Wyoming,  by  Max  W. 
Ball.    Bull.  No.  341,  1908,  pp. .    (In  press.) 

The  eastern  portion  of  the  Great  Divide  Basin  coal  field,  Wyoming,  by  E.  E.  Smith 
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GENERAL. 


General  accoimt  of  the  fresh-water  morasses  of  the  United  States,  with  a  description 
of  the  Dismal  Swamp  district  of  Virginia  and  North  Carolina,  by  N.  S.  Shaler.  Tenth 
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Stratigraphy  of  the  bituminous  coal  field  in  Pennsylvania,  Ohio,  and  West  Virginia, 
by  I.  C.  White.    BuU.  No.  65,  1891,  212  pp. 

Origin,  distribution,  and  commercial  value  of  peat  deposits,  by  N.  S.  Shaler.  Six- 
teenth Ann.  Rept.,  pt.  4,  1895,  pp.  305-314. 
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Haseltine.    Twenty-second  Ann.  Rept.,  pt.  3,  1902,  pp.  119-226. 

The  southern  Appalachian  coal  fiela,  by  C.  W.  Hayes.  Twenty-second  Ann.  Rept., 
pt.  3,  1902,  pp.  227-263. 

An  account  of  the  stratigraphy,  distribution,  and  character  of  the  coals  of  the  Jellico,  Chattanooga, 
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1902,  pp.  265-305. 
An  account  of  the  coal  field  embracing  parts  of  Indiana,  Illinois,  and  Kentucky. 

The  western  interior  coal  field,  by  H.  F.  Bain.    Twenty-second  Ann.  Rept.,  pt.  3, 
1902,  pp.  333-366. 
An  account  of  the  coal  field  oceupjring  parts  of  Missouri,  Kansas,  Nebraska,  and  Iowa. 

The  southwestern  coal  field,  by  Joseph  A.  Taff.    Twenty-second  Ann.  Rept.,  pt.  3, 
1902,  pp.  367-413. 
An  account  of  the  coals  of  Arkansas,  Indian  Territory,  and  Northern  Texas. 

The  Rocky  Mountain  coal  fields,  by  L.  S.  Storrs.  Twenty-second  Ann.  Rept., 
pt.  3,  1902.  pp.  415^71. 

The  coal  fields  of  the  Pacific  coast,  bv  George  Otis  Smith.  Twentynaecond  Ann. 
Rept.,  pt.  3,  1902,  pp.  473-513. 

An  aoooimt  of  the  coals  occurring  in  Washington,  California,  and  Oregon. 
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Coal  fields  of  the  United  States,  by  C.  W.  Hayes.    Bull.  No.  213,  1903,  pp.  257-269. 

A  general  account  of  the  distribution  and  geologic  relations  of  the  coal  fields,  and  the  classification 
and  marketing  of  coals. 

Lignites  of  the  middle  and  upper  Missouri  Valley,  by  E.  F.  Burchard.  Bull.  No. 
225,  1904,  pp.  276-288. 

Describes  the  occurrence  and  character  of  lignite  deposits  in  Dakota  County,  Nebr.,  and  in  North 
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Field  work,  by  M.  R.  Campbell.    Bull.  No.  261,  1905,  pp.  18-29. 
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TECHNOLOGICAL. 
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Geological  Survey  at  St.  Louis,  Mo.,  1905.    J.  A.  Holmes,  in  charge.    Bull.  No.  290, 

1906.  240  pp. 

Report  on  the  operations  of  the  coal-testing  plant  of  the  United  States  Geological 
Survey  at  the  Louisiana  Purchase  Exposition,  St.  liouis.  Mo.,  1904.  E.  W.  Parker, 
J.  A.  Holmes,  M.  R.  Campbell,  committee  in  charge.  Prof.  Paper  No.  48,  1906.  (In 
three  parts.)     1492  pp. 

The  pur(rhase  of  coal  under  Government  and  commercial  specifications  on  the 
basis  of  its  heating  value,  by  D.  T.  Randall,  Bull.  No.  339,  1908.     27  pp. 

The  burning  of  coal  without  smoke  in  boiler  plants,  by  I).  T.  Randall.  Bull.  No. 
334,  1908.     26  pp. 

Coal  mine  accidents,  their  cause  and  prevention,  by  Clarence  Hall,  W.  O.  Snelling, 
and  J.  A.  Holmes.     Bull.  333,  1907.     21  pp. 

A  study  of  four  hundred  steaming  tests,  by  L.  P.  Breckenridge,    Bull.  No.  325, 

1907.  196  pp. 

Experimental  work  conducted  in  the  chemical  laboratory  of  the  United  States 
fuel-tosting  plant  at  St.  I^uis,  Mo.,  by  N.  W.  Lord.    Bull.  No.  323,  1907.    49  pp. 

The  present  status  of  the  producer-gas  power  plant  in  the  United  States,  by  K.  H* 
Fenuild.     Bull.  No.  316,  1907.     pp.  439-469. 

Contiition  of  the  coal-briq netting  industry  in  the  United  States,  by  Edward  W. 
Parker.     Bull.  No.  316,  1907.    pp.  460^85. 

The  importance  of  uniform  and  systematic  coal-mine  sampling,  by  J.  S.  Burrows. 
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Binders  for  coal  briquets,  by  J.  E.  Mills.    Bull.  No.  343,  1908.    56  pp. 

(Vniibustion  of  briquets  on  locomotives,  by  W.  F.  M.  Goss  and  E.  D.  Nelson.  Bull. 
No.  311.  1908.    pp.      (In  press.) 

Wa.shinp  and  coking  tests  of  coal  and  cupola  tests  of  coke,  by  Richard  Moldenkc, 
A.  W.  I^eldon,  and  G.  R.  Delamater,  with  introduction  by  J.  A.  Holmes.  Bull.  No. 
336,  1908.     76  pp. 


COAL  BRIQUETTING  IN  1907. 


By  Edward  W.  Parker. 


That  considerable  process  was  made  in  the  development  of  a 
briquetting  industry  m  the  United  States  in  1907  is  shown  by  the 
reports  of  operations  made  to  the  Geological  Survey  for  that  year. 
There  were  eleven  plants  in  actual  operation  during  1907,  although  one 
of  these,  that  of  the  Pittsbuig  Coal  Mining  Company,  at  Pittsburg 
Landing,  CaL,  was  burned  in  «July  and  had  not  been  rebuilt  up  to  the 
close  or  the  year.  The  total  production  of  briquets,  as  reported  to 
the  Survey,  amounted  to  66,524  short  tons,  having  a  value  at  the 
plants  of  $268,426.  When  compared  with  the  development  of  this 
mdustry  in  Germany  (in  which  country  the  production  of  briquets  in 
1906  amounted  to  about  16,000,000  short  tons),  the  production  in  the 
United  States  appears  insignificant,  but  it  is  of  importance  as  indi- 
cating that  a  beginning  has  been  made,  and  with  tne  success  of  the 
estabushed  plants  demonstrated  and  the  gradual  education  of  con- 
sumers in  the  advantages  of  briquets  for  efficiency,  ease  of  handling, 
and  cleanliness,  rapid  progress  should  be  made  in  this  industry  during 
the  next  few  years. 

As  constant  dropping  of  water  wears  away  the  stone,  so  the  con- 
stant agitation  of  this  subject  has  begun  to  show  its  effect,  and  the 
rock  of  opposition,  or  at  least  of  inaction,  is  being  worn  away.  There 
can  be  little  doubt  that  the  interest  aroused  tlu-ough  calling  attention 
to  the  waste  of  that  part  of  the  country's  natural  resources,  represented 
by  the  nonuse  of  the  slack  and  culm  produced  in  our  coal-mining 
operations^  and  the  aggressive  policy  of  President  Roosevelt  in  seeking 
to  throw  light  upon  it  and  to  correct  the  abuses  into  which  we  have 
largely  imconsciously  fallen,  are  to  a  great  extent  responsible  for  the 
present  prospect  of  a  development  of  coal  briquettinff,  as  an  important 
mdustry  in  tne  United  States.  It  may  not  be  long  before  the  govern- 
ments  of  the  States,  imder  whose  jurisdiction  the  matter  comes,  will 
enact  legislation  against  the  accumulation  of  slack  and  culm  heaps 
or  their  useless  destruction  by  burning,  and  prohibit  this  waste,  as 
they  have  in  some  cases  interdicted  the  waste  of  natural  gas. 

L^islation  which  would  prohibit  ^'shooting  from  the  solid"  at 
mines,  when  the  slack  coal  is  not  a  marketable  product,  and  which 
would  provide  penalties  for  excessive  use  of  powder,  would  have,  as 
one  result,  a  larger  percentage  of  lump  coal,  and  thus,  in  part  at  least. 
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enable  operators  to  assume  the  additional  expense  involved  in  the 
briguettmg  of  such  slack  coal  as  is  unavoidably  produced. 

There  were  eleven  coal  briquetting  plants  in  tlie  United  States,  each 
manufacturing  briquets,  durmg  1907.  The  location  of  these  plants 
and  the  character  of  the  fuel  and  binder  used  in  the  operations  are  as 
follows: 

Arizona  Copper  Company,  Clifton,  Ariz. — This  companv  uses 
bituminous  coal,  mined  in  New  Mexico,  with  an  asphaltic  pitch  made 
from  California  crude  petroleum.  The  briquets  weigh  approxi- 
mately 4pounds  each  and  are  used  under  the  boilers  of  the  company's 
plant.  The  briquetting  machine  is  of  English  design  and  is  described 
m  the  United  States  Geological  Survey  Bimetin  316,  published  in  1907. 
The  capacity  of  the  machme  is  24  tons  in  a  day  of  ten  hours. 

Western  Fuel  Company,  Oakland,  Cal. — This  plant,  which  is  also 
described  in  Bulletin  316,  operates  on  bituminous  coal  slack  or  screen- 
ings with  asphaltic  pitch,  with  proportions  of  90  per  cent  of  coal  and 
10  per  cent  of  binder.  The  capacity  of  the  machine  is  60  tons  in  a  day 
of  ten  hours.  The  operations  of  the  company  were  begun  in  June. 
1906.  The  briquets  are  cubical  in  shape,  with  rounded  edges,  and 
weigh  approximately  10  ounces  each.  They  are  used  principally  for 
domestic  purposes. 

Pittsburg  Coal  Mining/  Company,  Pittsburg  Landing/,  Cal. — ^This 
plant  was  put  into  operation  during  the  first  six  months  of  1907,  but 
was  burned  in  July.  It  was  operated  upon  screeninjgs  from  the  coal 
yards  of  San  Francisco,  using  asphaltic  pitch  as  a  binder  in  the  pro- 
portions of  92  per  cent  of  cod  and  8  per  cent  of  pitch.  The  briquets 
are  of  semicylindrical  pattern,  weighmg  about  8  oimces  each  and  are 
used  principally  for  domestic  purposes. 

Indianapolis  Briquetting  Company,  Indianxipolis,  Ind. — ^This  com- 
pany began  installing  briquetting  machinery  in  1906  and  conunenced 
operations  in  November,  1907,  usmg  92  per  cent  bituminous  coal  slack 
and  8  per  cent  of  coal-tar  pitch.  The  briquets  are  of  cylindrical 
shape,  weighing  6  ounces  when  intended  for  domestic  purposes. 
Larger  sized  briquets  can  be  made,  if  desired,  the  capacity  of  the 
machine  depending  upon  the  size  of  the  briquets. 

Semet-Sotvay  Company,  Detroit,  Mich. — ^The  briauetting  plant  of 
the  Semet-Solvay  Company,  located  at  Defray,  Mien.,  is  operated  in 
connection  with  the  plant  of  the  Semet-Solvay  by-product  coke  ovens 
at  that  place  and  is  mtended  primarily  to  make  available  for  use  the 
coke  '* breeze"  produced  at  the  ovens.  As  originally  designed  (early 
in  1905)  this  plant  contained  a  Johnson  (EngUsh)  briquetting  press, 
but  the  product,  on  account  of  the  large  size  of  the  briquets,  was  not 
found  adapted  to  the  market  and  a  Mashek  type  of  press  was  substi- 
tuted. The  new  machine  was  started  in  August,  1907.  Another 
machine,  producing  the  eggette  or  ovoid-shaped  briquet,  has  been 
purchased  but  has  not  been  delivered.  When  the  new  machine  is 
mstalled  the  plant  will  have  a  capacity  of  nearly  20  tons  an  hour. 
The  present  practice  consists  in  usmg  a  mixtiire  of  60  to  75  per  cent 
of  bituminous  coal  slack  and  50  to  25  per  cent  of  coke  breeze.  From 
91  to  95  per  cent  of  this  mixture  is  used  with  9  to  5  per  cent  of  coal 
tar  pitch.     The  briouets  weigh  about  2  ounces  each. 

Western  Coalette  Fuel  Company,  Kansas  City.  Mo. — ^This  company 
is  operating  a  Renfrow  machine,  the  type  of  which,  described  in 
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Bulletin  316,  formed  a  part  of  the  equipment  of  the  Greological  Sm*- 
vey  coal-testing  plant  at  St.  Louis,  Mo.,  subsequent  to  the  exposi- 
tion period  and  later  at  the  Jamestown  Exposition.  The  machine 
was  mstalled  in  Kansas  City  in  April,  1907,  and  is  operating  upon 
semianthracite  slack  from  Arkansas  and  OMahoma  and  bitumiaous 
coal  slack  from  Kansas  and  Missouri,  using  coal-tar  pitch  as  a  binder 
in  proportions  of  94  per  cent  of  coal  and  6  per  cent  of  binder.  The 
briquets  are  cylindrical  in  shape  with  convex  ends,  weighing  approxi- 
mately 14  oimces.  They  are  intended  for  household^  locomotive, 
and  stationary  boiler  use.  The  capacity  of  the  machme,  of  which 
there  was  only  one  installed  at  the  close  of  1907,  is  8  tons  per  hour. 
The  operations  diuing  the  year  were  largely  of  an  experimental 
character  and  considerable  construction  work  was  carried  on  at  the 
same  time. 

D.  Orieme  Coal  Company j  foot  of  West  47th  street,  New  York,  N.  Y. — 
This  plant,  among  those  described  in  Bulletin  316,  was  put  into  opera- 
tion m  October.  1907.  The  press  is  of  Mashek  desim  and  mates  a 
small,  rectangular,  convex  briquet  which  is  intended  entirely  for 
domestic  purposes.  They  weigh  approximately  2  ounces  each.  The 
coal  used  is  anthracite  No.  3  buckwneat  and  cmm  with  coal-tar  pitch 
as  a  binder,  the  proportions  being  93  to  94  per  cent  of  coal  and  6  to  7 
per  cent  of  binder.  The  capacity  of  the  machine  is  rated  at  13  tons 
of  briquets  per  hour. 

The  Natumal  Fuel  Briquette  Machinery  Companyj  foot  of  Court 
street,  BrooJclyn.  N.  Y. — This  plant  is  also  described  in  Bulletin  316, 
and  consists  or  a  Belgian  type  press  manufacturing  small  eggettes 
which  weigh  less  than  2  ounces  each.  It  is  operated  on  anthracite 
culm  and  coal-tar  pitch  with  proportions  of  96  per  cent  of  coal  to 
6  per  cent  of  pitch.  The  eggettes  are  intended  primarily  for  house- 
hold use,  and  the  principal  market  is  in  the  domestic  trade  of  Brook- 
lyn. They  are  also  used  to  some  extent  for  stationary  boilers.  The 
capacity  of  the  macbine  is  rated  at  6  tons  per  hour. 

The  ScrarUon  Anthracite  Briquette  Company,  Dickson  City.  Pa, — 
This  plant  was  the  largest  producer  of  briquets  in  the  United  States 
during  1907,  although  it  was  operated  only  seven  months  during  the 
year.  Hie  plant  is  located  adjacent  to  one  of^the  Delaware,  Lacka- 
wanna and  Western  mines,  near  Dickson  City,  and  the  briquets 
are  used  on  the  locomotives  of  that  railroad.^  Anthracite  cuun  is 
used  exclusively  with  a  patented  binder  of  which  coal-tar  pitch  is  a 
principcd  ingredient.  The  company  prefers  not  to  publish  the  pro- 
portions of  coal  and  pitch  used.  The  briquets  are  of  eggette  pat- 
feam,  weighing  about  8  ounces  each.  During  the  year  the  company 
was  engaged  m  enlarging  its  plant,  and  for  this  reason  operations 
were  earned  on  during  onlv  seven  months  of  the  year.  When  the 
extension  work  is  completea  the  company  expects*  to  have  a  capacity 
of  10,000  or  12,000  tons  of  briquets  per  month. 

The  Briquette  Coal  Company,  Stolen  Island,  N.  Y. — ^This  plant, 
which  was  completed  in  July,  1906,  and  which  was  briefly  described  in 
BuUetin  316,  consists  of  two  presses,  one  of  German  type  and  one  of 
Belgian  type,  the  briquets  made  in  the  former  weighing  approxi- 
ma^y  1  pound  each  and  those  in  the  Belgian  about  4  oimces  each. 
The  machines  have  a  capacity  of  respectively  4J  and^  7J  tons  per 
hour.    The  plant  is  operated  on  a  mixture  of  anthracite  c\)2cccl  %sA 
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bituminous  slack  coal  and  also  on  anthracite  alone  with  a  binder, 
of  which  coal-tar  pitch  is  the  basis.  The  company  does  not  care  to 
give  details  as  to  the  binder  or  the  percentages  used. 

The  United  Gas  Improvement  Cornpanyy  Point  Breeze,  Philadelphia, 
Pa. — ^As  stated  in  the  report  on  the  (Joal  Briquetting  Industry  in  1906, 
published  in  Bulletin  316,  this  plant  is  operated  primarily  for  the 
purpose  of  utilizing  the  breeze  produced  at  the  gas  works  of  th 
companjr.  It  is  foimd  advantageous  to  mix  the  coke  breeze  with 
anthracite  culm  and  bituminous^  slack  in  addition  to  the  binding 
material.  The  average  mixture  is  42  per  cent  anthracite  culm,  13 
per  cent  bituminous  slack,  35  per  cent  coke  breeze,  and  10  per  cent 
water-gas  pitch.  The  briquets  weigh  approximately  5  ounces  each, 
are  of  eggette  pattern,  and  are  charged  mto  retorts  and  used  in  the 
manufacture  of  water  gas.  There  are  two  machines  in  the  plant, 
both  of  Belgian  type,  much  have  a  capacity  of  50  tons  per  day. 

In  addition  to  the  preceding  list  or  plants,  all  of  wnich  were  in 
operation  in  1907,  the  following  companies  have  been  o^anized 
for  the  purpose  of  establishing  coal-briauetting  plants.  This  list 
does  not  include  any  of  the  names  pubUsned  in  Bulletin  316  which 
have  passed  out  of  existence  or  from  which  no  replies  were  received 
from  mguiries  sent  asking  for  information  regaroing  the  operations 
of  the  plants  during  1907: 

TTie  Standard  Fuel  Company,  Birmingham,  Ala. — ^A  new  company, 
incorporated  in  1907;  it  did  not  produce  any  commercial  briquets 
during  the  year. 

The  United  States  Briquetting  Company,  San  Francisco,  Cal. — ^This 
company  was  organized  for  the  purpose  of  exploiting  a  process  for 
briquetting  peat  with  California  petroleum.  All  of  tne  work  so  far 
has  been  of  an  experimental  character. 

North  American  Coal  Briquetting  Company,  81  New  street,  New 
YorTc,  N.  Y, — This  company  was  organized  for  exploiting  the  Forst 
briquetting  process,  the  main  feature  of  which  consists  in  the  material 
to  be  used  as  binder.  It  consists  principally  of  coaJ-tar  pitch,  but 
the  other  ingredients  of  the  binding  material  are  kept  secret  and  the 
process  is  a  patented  one.  The  company  has  not  yet  begun  operation 
on  a  commercial  scale. 

Zwoyer  Fuel  Company,  60  Wall  street,  New  York,  N.  Y. — ^The  plant 
of  this  company,  which  is  described  in  Bulletin  316,  was  removed 
from  Brooklvn,  N.  Y.,  to  Perth  Amboy,  N.  J.,  during  1907,  and  was 
not  operatecl  during  the  year. 

American  Briquetting  and  Manufacturing  Company,  WUlistan, 
N.  Dak, — This  company  was  organized  for  the  purpose  of  briquetting 
North  Dakota  lignite,  using  94  per  cent  of  lignite  and  6  per  cent  of 
binder  composed  of  flax-fiber  sirup  and  rosin.  The  briquets  are 
to  be  made  in  large  sizes,  weighing  2  pounds  8  ounces  each.  It  is 
estimated  that  the  machine  would  have  a  capacity  of  9  tonajper  hour. 
It  is  anticipated  that  the  plant  will  be  in  operation  during  1908, 
manufacturing  briquets  intended  for  household  purposes  and  for 
stationary  boflers. 

Washington  Coal  Briquetting  Ccmpamy,  Seattle,  Wash. — ^This  oom- 

gany  was  incorporatea  in  1907  for  the  briquetting  of  slack  coals 
*om  the  coal  mmesof  the  State.    The  plant  had  not  been  completed 
at  the  close  of  1907. 
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The  Coai^Briquette  Machine  Company.  OsKkosh,   Wis. — This  com- 

fany  organized  in  1907  and  expected  to  be  in  operation  during  1908. 
t  is  manufacturing  some  briquets  out  of  anthracite  and  bitumi- 
nous coal  and  ligmte  in  an  experimental  way.  The  briquets  are 
cylindrical  in  shape  and  weigh,  approximately,  12  ounces  each.  The 
capadt^iT  of  the  machine  is  rated  at  48  tons  a  day. 

American  Lignite  Briquette  Company,  Rockdale,  Tex, — This  com- 
pany,^ of  which  Mr.  J.  J.  Olsen,  or  San  Antonio,  is  president,  was 
organized  in  1907  for  the  piu'pose  of  briquet  ting  li^te  mined  at 
Rockdale.  The  company  expected  to  be  in  operation  during  the 
summer  of  1908. 

JJnited  States  Coal  Manufacturing  Company,  1SS9  Arch  street, 
Philadelphia,  Pa, — This  company  has  manufactured  some  briquets 
in  an  experimental  manner,  but  at  the  close  of  1907  had  not  produced 
any  on  a  commercial  scale.  The  briquets  are  of  triangular  shape, 
of  small  size,  and  intended  for  domestic  use.  The  character  of  the 
binder  and  the  proportion  of  binder  and  coal  used  are  kept  secret 
by  the  company.  High  calorific  value,  easy  ignition,  complete 
combustion,  and  absence  of  clinkering  are  merits  claimed  for  these 
briquets. 

^  jK.  B,  Metcalfj  Portsmouth,  R.  L — ^Mr.  Metcalf,  who  has  done  con- 
siderable experimental  work  in  the  briquetting  of  Rhode  Island 
anthracite,  had  not  begun  the  manufacturing  of  briquets  on  a 
commercial  scale  at  the  dose  of  1907,  although  he  expected  to  have 
a  plant  in  operation  before  the  close  of  1908. 
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COKE. 

By  Edwaed  W.  Pabkeb. 


INTRODUCTION. 

In  the  present  chapter,  as  in  the  preceding  ones  of  the  series, 
the  use  of  the  word  '^coke"  is  limited  to  that  product  which  is  ob- 
tained by  the  distillation  or  partial  combustion  of  bituminous  coal 
in  retorts  or  ovens,  and  whicn  is  generally  known  as  ''oven  coke," 
suitable  for  furnace  and  foundry  use.  Ordinary  gas-house  cote 
obtained  as  a  by-product  in  the  manufacture  of  muminating  gas  is 
not  considered  as  coming  within  the  scope  of  this  report.  Owing, 
however,  to  certain  changes  which  have  taken  place  in  the  last  few 
years,  it  is  not  possible  to  confine  the  term  coke  to  that  which  is 
used  exclusively  for  furnace  or  foundry  purposes.  A  not  unimpor- 
tant industry  which  has  developed  within  the  last  few  years  is  the 
preparation  of  coke  for  domestic  use  and  for  other  purposes  where 
smokeless  fuel  is  desired,  and  this  has  made  it  necessary  to  include 
in  these  reports  some  coke  which  is  not  manufactured  for  strictly 
metallurgical  purposes.  The  same  ovens  produce  coke  which  is 
used  for  metallurgical  and  domestic  purposes — ^in  fact,  one  part  of 
the  same  charge  may  go  to  the  foundries  and  furnaces,  and  another 
jMurt  be  crushed  and  sized  for  household  use.  Under  such  condi- 
tions it  is  manifestly  impossible  to  make  a  separation  of  the  coke 
for  metallurgical  use  ana  to  limit  the  scope  of  this  report  to  that 
particular  product.  In  the  earlier  volumes  of  this  series  the  only 
coke  consioered  was  that  made  in  ovens  most  of  which,  as  at  the 
present  time,  were  of  the  beehive  type,  and  the  product  was  used 
almost  entirely  for  metallurgical  purposes.  With  the  development 
of  the  retort  ovens  which  began  in  1893,  a  new  feature  was  added 
to  the  industry.  In  such  cases  coke  is  sometimes  the  primary  prod- 
uct and  is  a  strictly  metallurgical  fuel.  In  other  cases  gas,  either 
for  illuminating  or  fuel  purposes,  is  the  primary  product  and  coke 
becomes  the  secondary  product,  some  of  it  being  used  in  metallur^- 
cfd  establishments  while  some  goes  into  other  manufacturing,  rail- 
road, or  domestic  trade.  Whether  the  coke  is  a  primary  or  secondary 
product  is  determined  by  the  location  of  the  plant  and  the  demands 
of  the  particular  locality.  In  a  subsequent  table  a  detailed  list  of 
the  by-product  retort  coke  oven  plants  in  the  United  States  is  given, 
with  a  statement  regarding  the  purposes  for  which  the  coke  and  the 
gas  are  used. 

Prom  1893,  when  the  first  plant  of  12  by-product  ovens  was  com- 
pleted by  the  Semet-Solvay  Company,  or  Syracuse,  N.  Y.,  to  the 
close  of  1904,  there  was  a  steady  and  noteworthy  increase  in  the  con- 
struction of  retort  or  by-product  ovens  in  the  United  States.  Dur- 
ing the  last  three  years,  nowever,  there  has  been  a  decided  falling 
off  in  the  number  of  new  ovens  built  or  contracted  for.  On  Decem- 
ber 31^  1903,  there  were  1,335  by-product  ovens  in  course  of  construc- 
tion; m  1904  there  were  832;  in  December,  1905,  tli^  ^tclqvxtiX.  <^\ 
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new  work  under  construction  was  represented  by  417  ovens  building: 
and  on  December  31,  1906,  the  number  of  new  ovens  in  course  oi 
construction  had  fallen  to  112.  On  December  31,  1907,  there  were 
330  new  retort  ovens  under  construction,  280  of  which  were  in 
Illinois  and  50  in  Ohio.  When  the  enormous  waste  which  attends 
the  manufacture  of  coke  in  beehive  ovens  is  considered,  the  rela- 
tively slow  development  of  the  retort  oven  industry  in  the  United 
States  is  difficult  to  understand.  The  value  of  the  by-products  (^as, 
tar,  and  ammonia)  in  the  manufacture  of  coke  in  retort  ovens  in  the 
United  States  in  1907  was  $7,548,071,  obtained  from  the  distillation 
of  7,506,174  tons  of  coal.  The  quantity  of  coal  made  into  coke  in 
beehive  ovens  in  1907  was  54,485,522  tons.  At  thesame ratio  the  value 
of  the  gas,  tar,  and  ammonia,  which  were  wasted  in  the  beehive 
oven  practice  in  1907,  would  have  amounted  to  over  $55,000,000. 
(See  section  on  by-product  coke  making  on  a  subsequent  page.) 
The  coke  product  of  the  retort  ovens  is  m  most  cases  a  high-grade 
metallurgical  fuel,  and  is  primarily  intended  for  such  use,  although 
the  coke  itself  is  not  in  all  cases  a  pnmary  product.  In  some  instances 
the  coke  is  a  secondanr  product,  but  can  not  be  considered  a  by-pro- 
duct like  gas-house  coke. 

The  coal  consumed  in  the  manufacture  of  coke  in  the  United 
States  is  drawn  from  the  following  bituminous  regions  or  fields: 

1.  The  Appalachian  region,  embracing  the  great  coking  coal  fields 
of  Pennsylvania,  Virginia,  West  Virginia,  Ohio,  eastern  Kentucky, 
Tennessee,  Alabama,  and  Georgia. 

2.  The  Eastern  Interior  region,  which  includes  the  coal  fields  of 
Illinois.  Indiana,  and  western  Kentucky. 

3.  Tne  Western  Interior  region,  embracing  the  States  of  Iowa, 
Kansas,  Missouri,  Nebraska,  Oklahoma,  and  Arkansas. 

4.  The  Rocky  Mountain  regions,  contained  within  the  States  of 
Colorado,  New  Mexico,  Utah,  Montana,  and  Wyoming. 

5.  The  Pacific  Coast  regions,  in  which  the  only  coking  coals  are 
found  in  the  State  of  Washington. 

The  coal  of  the  northern  interior  region  lying  wholly  within  the 
State  of  Michigan  has  not  been  used  m  the  manufacture  of  coke. 
A  considerable  quantity  of  coke  is  made  in  States  in  which  there  are 
no  coal  fields,  i.  e.,  Massachusetts,  Minnesota,  New  York,  New  Jer- 
sey, and  Wisconsin.  The  ovens  near  Baltimore,  Md.,  and  at  Delray 
and  Wyandotte,  Mich.,  are  supplied  with  coal  from  other  States. 
One  of  the  two  plants  in  Wisconsin  is  composed  of  beehive  ovens  in 
which  coal  dra^n  from  the  mines  of  Pennsylvania  is  used.  This 
is  the  only  beehive  plant  in  operation  outside  of  the  coal  producing 
States.  All  of  the  other  coking  establishments  outside  of  the  States 
producing  coking  coal  are  retort  oven  plants. 

The  unit  of  measurement  used  in  this  chapter  is  uniformly  the 
short  ton  of  2,000  pounds. 

PRODUCTION, 

Including  the  output  from  by-product  retort  coke  ovens,  the 
total  production  of  coke  in  the  United  States  in  1907  amounted  to 
40,779,564  short  tons,  valued  at  $111,539,126,  agamst  36,401,217 
short  tons,  valued  at  $91,608,034  in  1906.  The  production  in  1907. 
as  in  1906  and  in  1905,  passed  all  previous  records  in  the  history  of 
coke  making  in  the  United  States.    The  increase  in  1907  over  1906 
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was  4,378,347  tons,  or  12.02  per  cent  in  quantity,  and  of  $19,931,092, 
or  21.76  per  cent  in  value.  The  average  price  per  ton  at  the  ovens 
advanced  from  $2.52  in  1906  to  $2.74  m  1907.  This  average  price 
in  1907  is  the  highest  reported  in  the  28  years  that  the  statistics 
have  been  compiled  by  the  (Jeological  Survey. 

Of  the  total  production  in  1907, 36,171,666  short  tons,  or  86.26  per 
cent,  was  produced  in  beehive  ovens,  against  31,843,090  tons  of  beehive 
coke  in  1906.  The  production  from  retort  or  by-product  ovens  in 
1907  was  5.607,899  snort  tons,  or  13.75  per  cent  of  the  total,  against 
4,658,127  short  tons,  or  12.62  per  cent  ot  the  total,  in  1906.  The  in- 
crease of  beehive  coke  in  1907  over  1906  was  3,328,576  tons,  while 
the  retort  oven  product  shows  an  increase  of  1,049,772  tons.  From 
this  it  appears  that,  while  the  production  of  beehive  coke  increased 
10.45  per  cent,  that  of  retort  oven  coke  increased  23.03  j)er  cent.  It 
also  appears  that  23.98  per  cent  of  the  total  increase  in  1907  was 
in  bv-product  ovens.  Tne  total  production  of  coke  in  1907  was 
nearly  double  that  of  1900  and  more  than  three  times  that  of  1897. 
The  production  in  1907,  with  the  larger  proportionate  increase  in 
value,  was  all  made  during  the  first  nine  months  of  the  year,  and  was 
due  to  the  continued  extraordinary  demand  in  the  iron  and  steel 
tnude  which  prevailed  until  the  financial  flurry  unsettled  conditions 
in  October.  With  the  coming  of  the  panic  there  was  a  prompt  and 
extensive  shutting  down  of  blast  furnaces  and  of  rolling  mills,  and 
this  naturally  resmted  in  a  general  depression  throughout  the  coking 
r^ons,  but  this  falling  on  in  the  latter  part  of  the  year  was  not 
enough  to  entirely  overcome  the  effects  of  the  activity  which  prevailed 
from  January  to  October.  As  shown  in  a  subsequent  table,  the  aver- 
age prices  for  both  furnace  and  foundry  cokes  ranged  much  above 
the  average  for  previous  years,  and  the  general  average  for  the  year 
exceeded  bv  11  cents  the  previously  maximum  rate  obtained  in  1903, 
which  resulted  from  the  abnormal  conditions  produced  by  the  strike 
in  the  anthracite  regions  of  Pennsylvania. 

In  considering  the  total  value  and  the  average  selling  price  for  the 
coke  produced  m  the  United  States  it  shoula  be  remembered  that 
in  many  cases  the  values  are  arbitrarily  fixed.  A  considerable  num- 
ber of  the  coke  ovens  in  this  country  are  operated  by  large  corpora- 
tions which  operate  also  coal  mines  and  olast  furnaces,  the  coke 
making  being  really  only  an  incidental  part  of  the  business.  In 
such  cases  the  coke  product  is  sometimes  cnarged  against  the  furnace 
department  at  cost  and  sometimes  at  a  figure  based  upon  the  cost 
of  coal  mining  and  coke  making,  plus  a  percentage  of  profit  on  these 
operations.  The  value  is  not  fixed  by  the  market  price.  In  other 
cases  the  value  is  estimated  upon  the  average  prices  for  coke  of  a 
similar  quaUty  produced  and  sold  in  the  immediate  vicinity.  These 
conditions,  however,  continue  from  year  to  year  and  do  not  affect 
comparisons. 

The  quantity  of  coal  consumed  in  the  manufacture  of  coke  in 
1907  was  61,946,109  short  tons,  valued  at  $72,784,851.  The  value 
of  the  coke  produced  from  this  coal  was  $111,539,126.  a  difference  of 
$38,754,275,  which  represents  the  profits  on  the  coting  operations 
less  the  cost  of  manufacturing  and  the  expenses  of  administration 
and  selling.  In  1906  the  value  of  the  coal  used  was  $62,232,624,  and 
the  value  of  the  coke  produced  was  $91,608,034,  a  difference  to  cover 
all  expenses  of  manufacture,  administration,  and  i^xq&\;&  ol  V^^r 
376,510. 
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Following  a  year  of  unprecedented  activity  in  the  coking  regions 
1907  opened  with  a  heavy  demand  for  coke  and  with  prices  excep- 
tionally good.  During  P^bruary  there  was  some  interference  with 
the  shipments  due  to  the  weather,  and  while  this  hampered  trade  in 
some  respects,  it  resulted  also  in  some  cases  in  even  higher  prices 
for  the  coke  which  the  producers  were  able  to  deliver.  The  first  few 
months  of  the  year  were  marked  by  a  considerable  advance  in  wa^es, 
and  there  was  also  some  advance  in  freight  rates,  which  added  to 
the  cost  of  coke  to  the  consumer.  Notwithstanding  the  unprece- 
dented production,  the  general  railroad  situation,  particularly  so  far 
as  the  car  supply  was  concerned,  was  greatly  improved  over  preced- 
ing years.  Gfenerally  satisfactory  conditions  continued  until  the  lat- 
ter part  of  May,  when  there  was  a  slight  falling  off  in  the  production 
and  shipments,  but  there  was  not  the  usual  summer  slump  in  the 
market,  the  coke  trade  during  the  warm  months  being  unusually 
firm  for  that  period  of  the  year.  By  the  middle  of  August  consid- 
erable strengtn  had  developed,  and  this  continued  untfl  the  latter 
part  of  October,  when  the  effects  of  the  money  troubles  were  shown 
m  a  sharp  decline  in  the  demand  and  in  the  production.  So  marked 
was  the  decline  that  Connellsville  furnace  coke,  which  in  the  first 
part  of  the  year  had  been  selling  for  from  $3.50  to  $3.75  per  short 
ton,  sold  for  from  $2  to  $2.50  m  November  and  December,  while 
foundry  coke,  which  had  ranged  from  $4  to  $4.50  the  first  part  of 
the  year,  sold  for  $2.50  to  $2.75  at  the  close. 

There  were  at  the  close  of  1907,  99,680  coke  ovens  in  the  United 
States,  against  93,901  in  1906,  an  increase  of  5,779.  Of  the  total 
ovens  in  existence  in  1907, 4,934  were  idle  during  the  entire  year,  leav- 
ing 94,746  active  ovens  which  produced  40,779,564  short  tons  of  coke, 
an  average  of  430.4  tons  per  oven.  In  1906  out  of  the  93,901  coke 
ovens  5,305  were  idle,  so  that  in  addition  to  the  new  ovens  added  to 
the  equipment  in  1907,  the  number  of  ovens  idle  was  371  less  than 
in  1906.  The  88,596  active  ovens  in  1906  produced  36,401,217  tons 
of  coke,  an  average  of  410.9  short  tons  per  oven.  The  idle  beehive 
ovens  in  1907,  as  m  1906,  were  with  but  few  exceptions  plants  which 
had  not  been  operated  for  several  years,  and  whicn  have  been  practi- 
cally abandoned.  The  idle  number  in  1907  included  81  retort  ovens, 
of  which  56  was  the  bank  of  Newton-Chambers  ovens  at  Pocahon- 
tas, Va.  These  ovens  have  not  been  operated  to  any  extent  since 
their  installation  several  years  ago.  The  total  number  of  by-product 
recovery  ovens  in  existence  at  the  close  of  1907  was  3,892,  of  which 
as  stated,  81  were  idle  during  the  year.  The  production  of  5,607,899 
tons  of  retort  oven  coke  was  therefore  ob tamed  from  3,811  active 
ovens.  The  average  production  from  the  retort  ovens  was  accord- 
ingly 1,472  tons.  The  total  number  of  active  beehive  ovens  in  1907 
was  90,935,  and  the  total  production  of  beehive  coke  was  35,171,665 
short  tons,  making  an  average  of  386.8  tons  of  coke  per  oven,  as 
against  1,472  tons  as  the  average  production  for  each  retort  oven. 
Tne  average  production  from  each  beehive  oven  has  increased  from 
365.8  in  1905  to  373.6  in  1906,  and  to  386.8  in  1907,  while  the  aver- 
age production  for  the  retort  ovens  increased  from  1,158.8  tons  in  1905 
to  1,356  tons  in  1906,  and  to  1,472  tons  in  1907.  In  1905  the  aver- 
age production  from  by-product  ovens  was  a  little  more  than  three 
tunes  that  of  the  beehive,  while  in  1907  it  was  nearly  four  times  as 
£rreat. 


COKE. 


288 


^  At  the  close  of  1907  there  were  2,546  ovens  in  course  of  construc- 
tion, this  being  the  smallest  number  reported  as  in  process  of  con- 
struction since  1899.  Of  the  ovens  bunding  330,  or  nearly  13  per 
cent,  were  by-product  recovery  ovens.  Of  the  330  retort  ovens 
building  60  were  of  the  United-Otto  type  at  Kokotto,  Ohio,  and  280 
were  Stoppers  regenerative  ovens  being  built  at  Joliet,  111.,  by  the 
Illinois  Steel  Company. 

The  number  of  completed  retort  ovens  has  almost  doubled  in  four 
yearSj  and  almost  quadrupled  in  eight  years,  there  being  3,892  ovens 
in  existence  at  the  close  of  1907,  as  compared  with  1,956  in  1903. 
and  1,020  in  1899.  The  production  of  by-product  coke  has  increased 
about  four  times  in  five  years.  In  1902  the  production  of  by-product 
coke  was  1,403,588  tons,  or  5.5  per  cent  of  the  total;  in  1903  it  was 
1,882,394  tons,  or  7.4  per  cent  of  the  total;  in  1904  it  was  2,608,229 
tons,  or  11  per  cent  of  the  total,  in  1906  it  was  4,558,127  tons,  or  12.5 
per  cent  of  the  total;  and  in  1907  it  was  5,607,899  tons,  or  13.75  per 
cent  of  the  total. 

Considering  each  bank  of  ovens  as  a  separate  establishment,  the 
returns  for  1907  show  a  total  of  552  establishments,  compared  with 
632  in  1906,  and  519  in  1905.  There  were  67  idle  establishments 
throughout  the  jrear  in  1907,  compared  with  69  in  1906,  and  75  in 
1905.  These  67  idle  establishments  in  1907  included  16,  with  a  total 
of  1.872  ovens  which  were  incomplete,  or  if  completed,  were  not  put 
in  blast  before  the  close  of  the  year. 

The  statistics  of  the  production  of  coke  in  1906  and  1907  are  pre- 
sented by  States  and  Territories  in  the  following  tables: 

Manvfadure  of  coke  in  the  United  States,  by  States  and  TerrUorieSy  in  1906  and  1907. 

1900. 


State  or  TBrrltory. 


Alfthama 

Coloradoa 

GeoigiA. 

ininoCV 

Indiana. 

Indian  Territory. 


Kentucky 

Ifieeourl 

Montana 

MewMezioo... 

Ohio 

PenneylTania. . 


Utah. 
Vlislnia. 
Washington. 
Weatvliguiu 


Maeeadniaetta. . 


MimMM>to.. 
Mew  Jeraey. 
Mew  York.. 
WIeoonsIn.. 
Wyoming..., 

Total. 


Estob- 

liflh- 
ments. 


I 


OvenB. 


Built. 


42 

15 
2 
4 
1 
5 
5 
6 
2 
4 
4 
8 
239 

17 
2 

18 

5 

141 


12 


532 


9,731 

3,419 

531 

309 

48 

490 

81 

462 

6 

555 

571 

575 

47,185 

2,731 

684 

4,641 

216 

19,714 


1,952 


BuUd- 
ing. 


160 

80 

0 

0 

0 

0 

0 

0 

0 

100 

450 

0 

2,373 

138 

170 

005 

0 

353 


Coaluaed 
(short 
tons). 


6,184,507 

2,566,196 

128,052 

362,163 


93,901  ,    4,519 


05,296 

2,807 

148,448 

0 

60,045 

261,609 

437,567 

34,503,513 

929,405 

2,29^227 

76,896 

5,822,619 


2,861,934 


55,746,374 


Yield 
of  coal 

in 

coke 

(per 

cent). 


58.5 
56.7 
54.9 
74.2 


52.2 
6a5 
49.9 


Coke  pro- 
duced 
(short 
tons). 


Total  value 
of  coke. 


3,034,501 

1,455,905 

70,280 

268,693 


55.3 
56.5 
67.2 
66.8 


68.7 
59.4 
63.8 


72.0 


49,782 

1,698 

74,064 

0 

38,182 

147, 747 

293.994 

23,060,511 

483,428 

1,577,659 

45,642 

3,713,514 


2,085,617 


$8,477,899 

4,504,748 

277,9:^1 

1,205,462 


204,205 

4,101 

109,846 

0 

266,024 

442,712 

1,013,248 

54,184,531 

1,350,856 

3,611,650 

226,977 

8,192,956 


7,474,889 


65.3     36,401,217  I  91,606,034 


Price 

of  coke 

per 

ton. 


12.79 
3.09 
3.95 
4.48 


4.10 
2.43 
2.29 


6.97 
3.00 
3.45 
2.35 
2.79 


2.29 
4.97 
2.21 


3.58 


2.52 


the  production  of  Utah. 


b  Included  with  ColonAo. 
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Manvfacture  of  coke  in  the  United  States,  by  States  and  Territories,  in  1906  and  1907—Coti. 

loor. 


state  or  Territory. 


Estab- 

Uflh- 

ments. 


Ovens. 


BuUt. 


Build- 
ing. 


Coal  used 
(short 
tons). 


Yield 
of  coal 

in 

coke 

(per 

cent). 


Cokepro- 
duoed 
(short 
tons). 


Total  value 
of  coke. 


Price 
of  coke 


Alabama... 
Colorado  a. 
(Seorgia.... 
lUinols.... 
Indiana.... 


Kentucky 

Missouri 

Montana 

New  Mexico 

Ohio 

Oklahoma  (Indian  Ter- 
ritory)  

Pennsylvania 

Tennessee 

Utah 

Virginia 

Washington 

West  Vfiglnia 

Maryland. 

Massachusetts. 

Michigan 

Minnesota 

New  Jersey 

New  York 

Wisconsin 


43 
16 
2 
5 
1 
6 
6 
1 
5 
4 
8 

5 
253 
18 
2 
19 
5 
142 


9,889 
3,799 
350 
309 
28 
83 
405 
5 
567 
896 
600 

490 
51,364 
2,806 
884 
5,333 
216 
19,688 


1,878 


50 

50 

0 

280 

0 

0 

0 

0 

15 

125 

50 

50 

1,337 

80 

0 

50 

0 

459 


4,973,296 

2,388,911 

136,031 

514,983 

0 

11.302 

129,538 

0 

68,948 

446,140 

376,759 

38,615 

39,733,177 

825,221 

2,^720 

85,860 

6,536,795 


3,415,723 


6L0 
50.5 
55.1 
72.3 


55.0 
5L7 


50.0 
50.4 
71.8 

4a4 

6&7 
56.6 


68.2 
6a6 
62.9 


3,021,794 

1,421,579 

74,934 

372,697 

0 

6»274 

67,068 

0 

40,714 

265,125 

270,634 

19,069 

26,513,214 

467,499 

1,54/^280 

52,028 

4»  112, 896 


74.0      2,528,739 


I 


19,216,194 

4,747,436 

315.371 

1,737,464 

0 

19,837 

157,288 

0 

295,174 

840,253 

810,262 

82,447 

67  638,024 

1,592,225 

3,7651733 

293,010 

0,717,130 


10,302,200 


S3. 05 
3w34 
4.21 
466 


3wl6 
2.35 


7.25 
3wl7 
3108 

432 
2.55 
3w41 


2.44 
5.63 
2.36 


407 


Total. 


552 


2,546 


61,946,109        65.8     40.779,664 


111,539,126 


2.74 


a  Includes  the  production  of  Utah. 


b  Production  included  with  Colorado. 


There  were  23  States  and  Territories  in  which  coke  was  produced 
in  1907,  a  decrease  of  1  as  compared  with  1906.  Wyoming,  which 
reported  a  production  of  coke  in  1906,  did  not  make  any  in  1907.  In 
acldition  to  this  there  Were  8  other  States  in  which  the  production 
in  1907  shows  a  decrease  as  compared  with  1906.  These  8  States 
in  which  the  production  decreased  were  Alabama^  Colorado,  Ken- 
tucky, Maryland,  Ohio,  Oklahoma,  Tennessee,  and  Virginia,  6  of  them 
being  east  and  2  west  of  the  Mississippi  River.  The  total  decreases 
amounted  to  156,390  tons.  The  increase  in  the  other  15  States 
amounted  to  4,534,737  tons,  making  a  net  increase  for  the  United 
States  of  4,378,347  short  tons.  The  production  from  by-product 
ovens  increased  from  4,558,127  tons  to  5,607,899  tons,  a  gain  of 
1,049,772  tons,  or  23.03  per  cent.  The  production  of  beehive  ovens 
increased  from  31,843,090  tons  in  1906  to  35,171,665  tons  in  1907,  a 
gain  of  3,328,575  tons,  or  10.45  per  cent.  The  most  notable  increase 
was  in  Pennsylvania,  whose  production  showed  a  gain  of  3,452,703 
tons,  or  14.97  per  cent.  West  Virginia's  production  increased  399,382 
tons,  or  10.75  per  cent.  New  I^xico's  production  increased  79.46 
per  cent,  but  the  gain  in  tonnage  was  only  117,378  tons.  The  pro- 
duction of  Illinois  was  largely  increased  by  the  operations  of  the  oy- 
product  oven  plant  at  South  Chicago,  this  State  showing  an  increase 
of  104,004  tons,  or  38.71  per  cent.  In  1905  the  State  of  Illinois  pro- 
duced only  10,307  tons  of  coke.  In  1907  Illinois  produced  372,697 
tons. 

The  combined  production  of  Maryland,  Massachusetts,  Michigan, 
Minnesota,  New  Jersey,  New  York,  and  Wisconsin,  nearly  all  of  which 
is  the  output  of  by-product  ovens,  showed  an  increase  of  443.122  tons, 
or  22.25  per  cent. 
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The  increaseB  and  decreases  in  the  several  States  in  1907;  as  com- 
pared with  1906,  are  ^own  in  the  following  table: 

JhcreoM  and  deeretue  in  coke  production^  bv  States  and  TerrUoriec,  in  1907  ^  as  compared 

with  1906  (in  short  tons). 


State  or  Territory. 


Coloiadoa. 
Geon ' 


Kentucky... 
MontuiA.... 
Newlfezioo. 
Ohio.. 


OUabomA  (IndlAn  Territory) . 

PBDIlSylVAIlUL  . 


Virginia 

Washington... 
WwtvIrKinia. 
ICaryfauuL.. 


MifOhigan. 
Minnesota.. 
New  Jersey. 
New  York.. 
Wisconsin.. 
Wyoming  fr. 

Total. 


Total  quantity. 


1907. 


I 


3,021,794 

1,421,579 

74,034 

372,607 

6,274 

67,068 

40,714 

266,125 

270,634 

10,069 

26,513,214 

467,489 

1,545,280 

52,028 

4,112,886 


2,528,739 


40,779,564 


1906. 


3,034,501 

1,455,905 

70,280 

268,693 

1,608 

74,064 

38,182 

147,747 

203,994 

0^,782 

23,060,511 

483,428 

1,577,659 

45,642 

3,713,514 


2,085,617 


Increase. 


Quantity. 


4,654 

104,004 

4,576 


2,532 
117,378 


3,452,703 


6,386 


443,122 


36,401,217  I    4,378,347 


Percent- 
age. 


6.62 
38.71 
260.49 


6.63 
79.45 


14.97 


13.99 
10.75 


21.25 


Decrease. 


Quantity. 


12,707 
34,326 


6,996 


Percent- 
age. 


0.41 
2.36 


9.45 


23,3G0  I 
30,693  I 


7.91 
61.65 


15,929 
32,379 


a30 
2.05 


12.02 


aInohidesUtah. 


b  Not  included  In  1907  figures. 


0  Figures  for  Indian  Territory. 


PRODUCTION  IN  PREVIOUS  YEARS. 


The  earliest  record  of  coke  production  in  the  United  States  is 
that  contained  in  the  census  report  for  1880.  In  that  year  the 
total  production  of  coke  amounted  to  3,338,300  short  tons.  Five 
years  prior  to  that  date,  according  to  statistics  compiled  by  the 
American  Iron  and  Steel  Association,  the  use  of  coke  in  iron  fur- 
naces exceeded  that  of  anthracite  coal.  The  same  authority  states 
that  prior  to  1855  most  of  the  iron  made  in  this  coimtry  was  made 
with  charcoal.  In  that  year  anthracite  took  the  lead  and  maintained 
it  until  passed  by  coke  in  1875.  Six  years  earlier  coke  had  taken 
the  lead  over  charcoal.  Now  very  little  iron  is  made  with  anthra- 
cite, and  charcoal  is  used  only  for  making  special  brands  of  pig  iron. 
A  comprehensive  idea  of  the  growth  of  the  coking  industry  m  the 
United  States  is  obtained  by  dividing  the  history  of  the  last  twenty 
years  into  five-year  periods.  The  average  production  for  the  three 
years  prior  to  1880  to  1882  was  about  4,000,000  tons  a  year.  In  the 
five  years  from  1883  to  1887,  inclusive,  the  average  production 
amounted  to  5,980,459  short  tons.  The  average  for  the  next  five 
years,  from  1888  to  1892,  was  nearly  double  that  of  the  preceding 
five  vears,  amounting  to  10,533,918  tons.  This  period  was  followed 
by  the  panic  years  of  1893,  1894,  and  1895,  and  the  coke  production 
snowed  only  a  small  increase  in  the  next  five  years,  averaging  during 
that  time  11,418,536  tons  per  year.  The  return  of  prosperous  con- 
ditions, which  began  in  1896,  has  shown  no  decided  setback  since 
that  time,  and  the  production  of  coke  during  the  five  years  from 
1898  to  1902,  inclusive,  attained  an  average  of  20,689,347  tons,  and 
exceeded  for  the  first  tune  a  total  of  25,000,000  tons  in  1902.  The 
average  production  for  the  last  five  years  was  36,749,805  toi^a^  ^sjl 
inereaae  of  nearly  80  per  cent  over  the  precedmg  h  y^^x^. 
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In  the  followi^  table  are  given  the  statistics  of  the  manufacture 
of  coke  in  the  years  1880  and  1890  and  from  1900  to  1907,  inclusive: 

Statistics  of  the  vianufacture  of  coke  in  the  United  States  in  1880 ^  1890,  and  1900-1907. 


Ush- 

Ovaita. 

Y^eaf. 

BiiUt. 

Bund- 
ling. 

ISSn , 

ISB 
253 

a&6 
423 
4m 
AOD 
507 
510 
632 
£32 

12.a72 
37, 158 

79,334 

1,^47 

fi>2ClS 
8,758 

4.430 
4JS1 
4,51D 
2,546 

1890.., 

IWO 

IWl ,,„ 

J902 

isoa 

1904 

Ifl05,...,„ 

I90&* ..».....,,» 

1B07 

(atiort  tons). 


5,237,741 

18^005, am 

J4,207,g(i5 
39,«04,0n7 
36,43:1,535 
ati,53U€08 
40,fi3O,fi77 
55,7411,374 


Coke  pro- 

dt]oed  (short 

tons). 


Jl. 
20, 
21, 
25 
25 
23; 
33 
3fi; 
40 


338,300 
508,021 
533,348 
7135,SS3 
401,730 
271,181 
661,106 
231,129 
401,217 
779,564 


Toul  valiM 

Of  cokfi  at 

ovens. 


16,031,267 
23,2l5,a02 
47,443,331 
44,445,923 
t\1,339,  [67 
6&,4aS,ti64 
4rM  44,941 
72,470,196 
01,008,034 
111,539,126 


Value  of 
coke  at 
ovena, 
por  tOD. 


tL99 
3L02 
2^31 
21039 
140 
2:63 
1,95 
2:25 
2.52 
2.74 


oanlaKe 
tj]ooke. 


63.0 
MO 
^.0 
a,  7 
64.1 
(f4.1 
54.8 
65^1 
6£l3 
6JkS 


The  statistics  of  the  production  of  coke  in  each  State  and  Terri- 
tory for  the  last  five  years,  and  the  total  annual  production  since 
1880,  are  shown  in  the  following  tables.  During  tne  twenty-eight 
years  covered  by  these  reports  there  have  been  seven  in  which  the 
production  decreased  as  compared  with  the  preceding  year.  The 
most  notable  decreases  were  in  1893  and  1894,  and  were  due  to  the 
panic  and  depression  which  made  those  years  memorable  in  our 
recent  industrial  history.  The  temporary  boom  of  1895  was  fol- 
lowed by  another  period  of  depression  in  1896,  which  was  also  reflected 
in  a  decreased  coke  production.  The  slight  decrease  of  1904  was  due 
to  a  natural  reaction  from  the  abnormal  production  of  the  two  pre- 
ceding years,  aided  by  the  imsettled  conditions  of  a  Presidential  year 
and  a  slump  in  the  iron  trade,  which  occurred  during  the  summer 
months. 

Quantity  of  coke  produced  in  the  United  States,  190S-1907,  by  States  and  Territories,  in 

short  tons. 


Statfl  or  Territory. 


Alabama 

Colorado  «... 

Qeorgia 

IlUnois 

KaDsaa 

Kentucky 

Missouri 

Montana 

Now  Mexico. 
Ohio. 


1903. 


2,093.497 

1,053,840 

85,546 


Oklahoma  (Indian  Territory). 

Pennsylvania 

Tonncsjice 

UUh 

Virginia 

Washington 

WestvTrginia 

Maryland 

Massachusetts 

Michigan 

Minnesota 

New  Jersey 

New  York 

Wisconsin 

Wyoming « 


Total 25,274,381  \  23,661,106 


14,194 
,      115,362 
^         1,839 
45,107 
11,050 
143.913  ; 
49.818  i 
15,C50,932 
546,875 
(ft) 
1,176,439  I 
45,6^  j 
2,707,818 


1904. 


2,340.219 

789,060 

75,812 

4,439 

9,460 

64,112 

2,446 

41,497 

58,259 

100,284 

44,808 

14,861,064 

379,240 

(ft) 

1,101,716 

45,432 

2,283,066 


932,428       1,461,172 


1905. 


2,5''6,986 

1,378,824 

70,6a3 

10,307 

4,425 

79,487 

1,580 

31,482 

89,638 

277,130 

54,781 

20,673,736 

468,002 

(ft) 

1,499,481 

53,137 

3,400,503 


1,660,857 


32,231,120 


1906. 


3.034,501 

1,455,905 

70,280 

268,603 

1,098 

74,064 


38,182 

147,747 

293,004 

49,782 

23,060,511 

483,428 

(ft) 

l,577,6fi0 

45,642 

3,713,514 


2,066,617 


86,401,217 


1907. 


3,021,704 

1,421,579 

74,034 

372,607 

6,274 

67,068 


40,714 

265,125 

270,634 

10,060 

26,613,214 

467,400 

(ft) 

1,645,280 

52,088 

4,112,606 


2,528,730 


40,770,664 


aCo/ondo  tncJadeB  Utah. 


ft  Included  with  Colorado. 


r  Not  included  in  1007  flguies. 
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QwmtUy  cfeole  produced  in  the  United  States,  1880-1907 y  in  short  tons. 


1880 3,338,300 

1881 4,113,760 

1882 4,793,321 

1883 5,464,721 

1881. 4,873,805 

1886 5,106,696 

1886 6,845,369 

1887 7,611,705 

1888 8,540,030 

1889 10,258,022 


1890 11,508,021 

1891 10,352,688 

1892 12,010,829 

1893 9,477,580 

1894 9,203,632 

1895 13,333,714 

1896 11,788,773 

1897 13,288,984 

1898 16,047,209 

1899 19,668,569 


1900 20,533,348 

1901 21,795,883 

1902 25,401,730 

1903 25,274,281 

1904 23,661,106 

1905 32,231,129 

1906 36,401,217 

1907 40,779,564 


VALUE  OF  COKE  PRODUCED. 

In  the  following  tables  are  presented  statements  showing  the  value 
of  the  coke  produced  in  eacn  State  and  Territory  durinjg  the  last 
five  years  and  the  total  value  of  the  coke  product  of  the  United  States 
each  year  since  1880.  The  effects  on  the  coke  trade  of  the  fuel 
famine  caused  by  the  strike  in  the  anthracite  region  of  Pennsylvania 
are  shown  by  the  greatly  enhanced  values  of  tne  coke  produced  in 
1902  and  1903.  The  extraordinarj^  production  in  1905,  however, 
coupled  with  the  high  range  of  prices  which  obtained  during  the 
year,  brought  the  total  value  up  to  an  amount  exceeding  by  neariy 
$6^000,000  the  previous  high-water  mark  of  1903. 

The  continued  activity  and  expansion  of  the  iron  and  steel  indus- 
tries through  1906,  added  to  the  scarcity  of  fuel  brought  about  by 
the  suspension  of  coal-mining  operations  on  April  1,  resulted  in  a 
still  further  advance  in  pnces  during  1906  and  an  increase  of 
S19,131,838  over  the  high  record  made  in  1905.  Throughout  the 
greater  part  of  1907  the  demand  from  the  iron  and  steel  mdustries 
continued  without  abatement,  and  the  production  of  coke  for  the 
first  nine  months  was  practically  up  to  oven  capacity.  The  highest 
prices  in  the  history  of  the  industry  were  obtaineci,  and  the  total 
value  shows  a  further  increase  over  1906  of  $19,931,092. 

Total  value,  at  the  ovens,  of  the  coke  made  in  the  United  States,  1903-1907,  by  States  and 

Territories. 


State  or  Territory. 


Cdondo. 


Kntudcy. 
XlMoiixi:.. 


Newlfozloo. 
Ohio. 


OMahonnfc  (Indian  Territory) . 

PmissrlTanla 

Teonenae 

VUh.. 


NcfwToik.. 

WllOOPllll.  . , 

Wyonliv'*' 
Total. 


1903. 


1904. 


1906. 


1906. 


$7,622,528  I  $5, 

03,089,783    a2, 

368,351 


60,221 

305,327 

6,797 

310,882 

31,630 
528,142 
227,642 
969,101 
706,722 

(*) 

724,047 
214,776 
116,842 


716,413 
590,251 
212,697 

9,933 
23,486 
138,226 

6,115 
280,746 
171,976 
337,606 
209,166 
027,462 
905,540 

72,717 
207,357 
767,850 


3,228,064   4,777,403 


66,498,664  46,144,941 


$7,646,967 

0  4,157,517 

224,260 

27,681 

13,818 

150,659 

4,072 

211,351 

253,229 

970,897 

199,424 

42,253,178 

1,184,442 

(*) 
2,869,452 
251,717 
6,548,205 


6,500,337 


$8,477,899 

a  4, 504, 748 

277,921 

1,205,462 

4,101 

169,846 


266,024 

442,712 
1,013,248 

204,205 

54,184,531 

1,350,856 

(*) 
3,611,659 

226,977 
8,192,956 


7,474,889 


1907. 


$9,216,194 

4,747,436 

316,371 

1,737,464 

19,837 

157,288 


295,174 
840,253 
819,262 
82,447 
67,638,024 
1,692,225 

3,765,733 

293,010 

9,717,130 


10,302,260 


72,476,196  i  Ol,«»,Cft/^  \\\\,^aft,^afc 


mftv  at  Utah  coke,         b  Included  with  Colorado.         e  ^ot  \nc\\i^«\Vii vyn  tk«xn&. 
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Total  value  J  at  the  ovens,  of  the  coke  made  in  the  United  States,  1880-1907. 


1880 $6,631,265 

1881 7,725,175 

1882 8,462,167 

1883 8,121,607 

1884 7,242,878 

1885 7,629,118 

1886 11,153,366 

1887 15,321,116 

1888 12,445,963 

1889 16,630,301 


1890 123,  215,  302 

1891 20,393,216 

1892 23,536,141 

1893 16,523,714 

1894 12,328,856 

1895 19,234,319 

1896 21,660,729 

1897 22,102,514 

1898 25,586,699 

1899 34,670,417 


1900 $47,443,331 

1901 44,445,923 

1902 63,339,167 

1903 66,498,664 

1904 46,144,941 

1905 72,476,196 

1906 91,608,034 

1907 111,539,126 


From  the  preceding  statements,  showing  the  Quantity  and  value 
of  the  coke  produced  in  a  series  of  years,  the  following  tables  have 
been  prepared.  These  show  the  average  price  per  ton  obtained  for 
the  coke  product  in  each  State  and  Territory  for  the  last  five  years 
and  the  average  price  of  the  total  product  since  1880.  These  aver- 
age prices  are  obtained  bv  dividing  the  total  value  by  the  total 
quantity  of  coke  produced  or  sold.  Although  the  figures  may  be 
accepted  as  indicating  the  general  tendency  of  prices,  they  do  not 
always  represent  the  actual  selling  value  of  the  coke,  as  has  already 
been  shown.  Some  of  the  largest  producers  of  coke  consume  their 
entire  product  in  their  own  blast  furnaces.  In  some  siuch  cases  the 
value  of  the  coke  is  given  at  the  actual  cost  of  production;  in  others 
it  is  based  upon  the  cost  of  production,  adding  a  percentage  of  profit 
on  the  coking  operations;  and  in  still  other  cases  the  values  are 
based  upon  the  marketed  product  of  a  similar  quality  of  coke  in  the 
immediate  vicinity.  These  conditions,  however,  continue  without 
material  change  from  year  to  year,  so  that  the  prices  as  given  may 
be  generally  accepted  as  indicating  the  general  condition  of  the 
market. 

As  will  be  seen  from  the  following  table,  the  average  price  obtained 
in  1907  was  the  highest  recorded  in  the  twenty-eight  years  covered  by 
this  series  of  reports.  The  highest  average  price  previously  recorded 
was  in  1903,  when,  because  of  abnormal  conditions  produced  by  a 
strike  in  the  anthracite  region,  the  price  of  coke  was  advanced  14 
cents  over  the  previous  hign-water  mark  of  1902.  The  slump  in  the 
iron  trade  during  the  summer  of  1904  reacted  on  the  coking  industrv 
so  that  the  output  was  reduced  and  values  were  totally  demoralized, 
and  the  average  price  for  the  year  was  the  lowest  since  1899.  This 
setback,  however,  was  temporary,  and  the  average  prices  have 
advanced  from  $2.25  in  1905  to  S2.52  in  1906  and  to  S2.74  in  1907. 
It  may  be  confidently  stated  that  1907  was  the  most  profitable  Id 
the  history  of  the  coking  industry.  It  may  be  noted  tnat  whereas 
the  average  price  of  bituminous  coal  made  into  coke  has  increased 
from  $1.02  in  1905  to  $1.18  in  1907,  an  advance  of  16  cents,  or  16 
per  cent,  the  price  of  coke  has  advanced  from  S2.25  per  ton  to  S2.74 
per  ton,  an  increase  of  49  cents,  or  22  per  oent. 

The  average  prices  of  coke,  by  States,  from  1902  to  1907^  mclusiv6| 
and  for  the  united  States  from  1880  to  1007  are  shown  in  the  fol- 
lowing tables: 
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Average  price  per  short  ton,  at  the  ovens y  of  the  coke  made  in  the  United  States,  1903-1907, 

by  States  and  Territories, 


State  or  Territory. 

1903. 

1904. 

1905. 

1906. 

1907. 

Alebemft 

12.83 
2.93 
4.31 

$2.44 
3.28 
2.81 
2.24 
2.48 
2.16 
2.50 
6.77 
2.96 

ao9 

4.67 
1.68 
2.39 
W 
1.61 
4.66 
1.66 

3.29 

$2.97 
3.02 
3.18 
2.69 
3.12 
2.01 
2.58 
6.71 
2.83 
3.50 
3.64 
2.05 
2.53 

1.91 
4.74 
1.92 

3.31 

$2.79 
3.09 
3.95 
4.48 
2.42 
2.29 

$3.05 

Coloradoa 

Qeonria 

3.34 
4.21 

11fhi<>tf..      

4.66 

Kansas 

Kentucky 

Mlsnmirl  

3.64 
2.65 
3.15 
6.89 
2.85 
a  67 
4.57 
2.49 
3.12 
(&) 
2.32 
4.71 
2.63 

3.46 

3.16 
2.36 

Montana 

6.97 
3.00 
3.45 
4.10 
2.35 
2.79 

2.29 
4.97 
2.21 

3.68 

7.25 
3.17 

Ohio 

OkUitmnA  (Indian  Territnrr') ... 

3.03 
4.32 

Peonsylvaiua 

Tennessee 

Utah 

Virginia 

Washington 

2.55 
3.41 

2.44 
6.63 

West  VMnia 

2.36 

M*tTlan<r   , 

Miobisan 

New  Jersey 

4.07 

NewYoifc. 

Wisconsin 

Wjroming  « 

Average 

2.63 

1.95 

2.25 

2.52 

2.74 

alndudesUtah. 


b  Included  with  Colorado. 


f  Not  included  in  1907  figures. 


Average  price  per  short  ton,  at  the  ovenSy  of  the  coke  made  in  the  United  StateSy  1$S0-1907. 


1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 


$1.99 
1.88 
1.77 
1.49 
1.49 
1.49 
1.63 
2.01 
1.46 


1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 


$2.02 
1.97 
1.96 
1.74 
1.34 
1.44 
1.84 
1.66 
1.59 


1.62  1899 1.76 


1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 


$2.31 
2.04 
2.49 
2.63 
1.95 
2.25 
2.52 
2.74 


NUMBER  OF  COKE  WORKS  IN  THE  UNITED  STATES. 

Considering  each  bank  of  ovens  as  a  separate  establishment,  there 
were^  at  the  close  of  1907,  552  establishments  manufacturing  coke  in 
the  united  States,  an  increase  of  20  as  compared  with  1906.  These 
552  establishments  included  16  with  a  total  of  1,872  ovens  which 
were  not  completed  or  had  not  been  put  in  blast  during  the  year,  and 
consequently  did  not  contribute  to  the  production.  The  ovens  of 
these  16  estabUshments  which  had  been  completed  but  were  not  in 
blast  are  included  in  the  idle  ovens  previously  mentioned.  The  incom- 
pleted ovens  are  not  considered  as  idle.  In  1906  there  were  15  estab- 
Ushments with  a  total  of  1,887  ovens  which  had  not  been  completed  or 
put  in  blast  durinjg  that  year.  In  addition  to  the  16  new  plants  that 
were  not  operated  there  were  51  other  establishments  with  a  total  of 
4,614  ovens  which  were  idle  throughout  1907.  Of  these  51  idle 
establishments  17,  or  exactly  one-third,  with  a  total  of  843  ovens, 
were  in  the  Monongahela  River  district  of  West  Virginia.  Nearly  all 
of  the  older  banks  of  ovens  which  were  idle  during  1907  were  com- 
panttiyely  small  onesy  having  an  average  of  90  ovens  eax^h.  TV^^ 
majority  of  them  have  been  idle  for  several  years  and  ^orcie  o\  \>cvkv£l 
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have  been  practically  abandoned.  There  were,  however,  only  3 
establishments  with  a  total  of  161  ovens  reported  as  permanently 
abandoned  in  1907.  Deducting  the  idle  plants  and  those  not  com- 
pleted before  the  end  of  the  year,  a  total  of  67  establishments,  it  is 
found  that  there  were  485  active  establishments  during  1907  with  a 
total  of  94,746  ovens,  or  an  average  of  195  ovens  to  each  plant. 

The  total  production  from  the  485  active  establishments  in  1907 
was  40,779,564  short  tons,  or  an  average  of  84,082  tons  for  each  plant. 
In  1906  there  were  448  active  estabhshments,  the  total  production 
from  which  was  36,401,217  short  tons,  or  an  average  of  81,253  tons 
for  each  bank.  In  1905  434  active  establislunents  produced 
32,231,129  short  tons,  or  an  average  of  74,265  tons  each.  The  average 
output  for  each  plant  in  1907  was  3.48  per  cent  greater  than  1906, 
and  13.22  per  cent  greater  than  1905.  In  1880,  the  first  year  for 
which  these  statistics  were  collected,  there  were  186  establisnments, 
with  an  average  production  from  each  of  17,948  tons,  indicating  that 
the  average  output  from  each  plant  in  1907  was  4.7  times  that  or  1880. 

It  shomd  be  stated  that  the  word  "establishment''  as  used  in  this 
report  is  intended  to  designate  the  nmnber  of  separate  plants  or 
banks  of  ovens  whether  operated  or  idle  and  whether  reported  from 
one  central  office  or  not.  DiflFerent  plants  controlled  or  operated  by 
one  company  are  considered  separate  establishments. 

The  total  nimaber  of  establishments  manufacturing  coke  in  the 
United  States  at  the  end  of  each  decade  from  1850  to  1900,  and  at 
the  end  of  each  year  from  1901  to  1907,  inclusive,  is  shown  in  the 
following  table.  The  numbers  reported  in  1850,  1860,  and  1870  are 
for  census  years;  the  others  are  for  calendar  years: 


Number  of  coke  establishments  in  the  United  States  since  1850, 


1850  (census  year) 4 

1860  (census  year) 21 

1870  (census  year) 25 

1880,  December  31 . . .  186 

1890,  December  31 . . .  253 


1900,  December  31.. . .  396 

1901,  December  31....  423 

1902,  December  31....  456 

1903,  December  31....  500 

1904,  December  31. . . .  506 


1905,  December  31.. . 

1906,  December  31... 

1907,  December  31.., 


.  519 
.  532 
.  552 


Number  of  coke  ovens  in  the  United  States, — In  the  following  table 
is  shown  the  number  of  coke  ovens  in  existence  in  each  State  and 
Territory  on  December  31  for  each  of  the  last  five  years,  and  at  the 
end  of  each  five  years  since  1880.  The  total  number  of  ovens  in 
existence  at  the  close  of  1907  (99,680)  was  26  per  cent  more  than  in 
1903,  119  per  cent  or  more  than  double  the  number  in  existence  in 
1895  and  more  than  eight  times  the  number  in  existence  in  1880. 

Number  of  coke  ovens  in  each  State  or  Territory  at  the  close  of  each  year,  IBOS^-ISOT. 


State  or  Territory. 


1903. 


1004. 


lOOS. 


U07. 


Colorado 

Georgia 

lUlnois 

Indiana 

Kansas 

Kentuckv 

Maryland 

Massachusetts. 

MIcfalgan 

MlnnesoU 

MlMtoarl 


8,704 
3,4fi5 

no 

165 
36 
01 

4B0 

aoo 

40O 
76 


8 

665 


0,060 

8,410 

600 

166 

36 

00 

4B0 

20O 

40O 

135 

60 

8 


0,686 

8,421 

683 

276 

86 

01 

406 

200 

186 
60 

686 


0,731 

8»410 

681 

800 

48 

81 

468 

200 

40O 

160 

60 

• 

686 


0,880 

8»70O 

880 

800 

28 
88 
406 
200 
40O 
160 
60 
6 
687 
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Nwmherofeole  ovens  in  each  State  or  Territory  at  the  close  of  each  year,  1903-1 907 ^Con, 


State  or  Territory. 

1903. 

1904. 

1905. 

1906. 

1907. 

NewJeney 

100 

126 

40 

440 

286 

40,239 

2,439 

504 

4,251 

256 

15,613 

228 

74 

100 

234 

352 

539 

286 

42,165 

2,436 

504 

4,345 

256 

16,929 

308 

74 

100 

258 

399 

673 

388 

42,608 

2,615 

504 

4,549 

216 

19,189 

308 

74 

150 

671 

540 

675 

490 

47,185 

2,731 

684 

4,641 

216 

19,714 

388 

74 

150 

N«wMexi^ 

896 

SSwYorkT.^. .;;;.: .........:...;. 

540 

Ohio 

600 

OUahoma  (Indian  Territory) 

490 

Pi^nnnylvanla ..'. 

61,364 

2,806 

884 

Tenneesee ,  

TTtah 

ViTffinia       

5,333 
216 

Waffhfnffton.. 

WestViiginla 

19,688 

WlMxmflin 

388 

Wyoming 

0 

ToUl 

79,334 

83,599 

87,564 

93,901 

99,680 

Number  of  coke  ovens  in  the  United  States  on  December  SI  of  each  fifth  year,  from  1880 

to  1907, 


1900 58,484 

1905 87,564 

1907 99,680 


1880 12,372  I 

1885 20,116  I 

1890 37,158  I 

1895 45,565  \ 

A  statement  of  the  number  of  ovens  in  course  of  construction  at 
the  end  of  each  year  since  1902  is  shown  in  the  following  table.  It 
is  not  intended  to  show  by  this  the  increase  in  the  number  of  ovens 
from  year  to  year,  nor  does  it  include  the  number  of  new  ovens  com- 
pleted during  any  one  year.  It  merely  exhibits  the  condition  of  the 
mdustry  as  shown  by  plants  under  construction  at  the  close  of  each 
year: 

Number  of  coke  ovens  building  in  the  United  States  at  the  close  of  each  year,  1902-1907. 

4,751 

4, 519 

2, 546 


1902 8,758 

1903 6,175 

1904 4,430 


1905. 
1906. 
1907. 


RANK  OF  COKB-PRODUCING  STATES. 

In  the  following  table  is  shown  the  relative  importance  of  the 
different  coke-producing  States  and  Territories  dunng  the  last  five 
years.  Pennsylvania,  m  the  manufacture  of  coke  as  in  the  pro- 
duction of  coal,  has  headed  the  list  since  these  reports  have  been 
published.  West  Virginia  and  Alabama  have  for  the  last  twenty-five 
years  been  rivals  for  second  place,  alternating  frequently,  and  West 
Virginia  has  held  it  three  times  consecutivelv,  in  1905,  1906,  and 
1907,  the  first  time  in  six  years  that  either  State  has  done  so.  In 
1907  West  Virginia's  production  of  coke  was  36  per  cent  more  than 
Alabama's,  and  this  practically  establishes  West  Virginia  perma- 
nently in  second  place.  Virginia  and  Colorado  hold  the  same  relative 
ranks  of  fourth  and  fifth  place  as  they  have  for  the  last  five  years. 
The  most  important  change  noted  under  the  statistics  for  1907  is  the 
advance  of  New  York  from  eighth  place  in  1906  to  sixth  place  in  1907, 
this  change  being  due  to  the  operations  of  the  by-product  oven  plant 
of  the  Lackawanna  Steel  plant  at  Buffalo.  Wisconsin,  by  reason  of 
the  Semet-Solvay  ovens  at  Milwaukee,  advanced  from  thirteenth  to 
seventh  place.  Tennessee  dropped  from  sixth  to  eighth  place,  and 
Massachusetts  from  seventh  to  ninth  place.    lUinois,  bee.«x\s^  oil  xX^l^ 
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E reduction  of  the  Semet-Solvay  ovens  at  South  Chicago,  advanced 
•om  fourteenth  to  tenth  place. 

In  the  5  leading  States,  i.  e.,  Pennsylvania,  West  Virginia,  Ala- 
bama, Virginia,  and  Colorado,  by  far  the  largerproportion  of  the  coke 
is  made  in  beehive  ovens.  In  5  of  the  next  6  States,  i.  e..  New  York, 
Wisconsin,  Massachusetts,  Illinois,  and  Maryland,  practically  all  of 
the  coke  is  made  in  by-product  ovens. 

Rank  of  the  States  and  Territories  in  production  of  cokey  1903-1907. 


State  or  Territory. 


1903. 


1904. 


1905. 


1906. 


1907. 


Pennsylvania 

West  Virginia 

Alabama 

Virginia 

Colorado 

New  York 

Wisconsin 

Tennessee 

Massachusetts 

lUinois 

Maryland 

Utah 

Michigan 

Ohio 

New  Mexico 

New  Jersey 

Minnesota 

Georgia 

Kentucky 

Washington 

Montana 

Oklahoma  (Indian  Territory) . 

K[ansas 

Wyoming 

Missouri 

Indiana 


1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


COAL  CONSUMED  IN  THE  MANUFACTURE  OF  COKE. 

The  determination  of  the  Quantity  of  coal  consumed  in  the  manu- 
facture of  coke  is,  to  a  considerable  extent,  a  matter  of  estimate,  as  a 
large  quantity  of  the  coal  so  used  is  charged  directly  into  the  ovens 
from  the  mines  without  having  been  previously  weighed  or  measured. 
The  only  method  of  ascertaining  the  quantity  of  coal  thus  used  is  by 
the  amount  paid  to  the  miners  for  mining,  which  is  based  sometimes 
upon  the  measured  bushel  or  ton  and  sometimes  by  the  cubical  con- 
tents of  the  mine  car,  all  of  which  standards  are  apt  to  differ  mate- 
riallv  from  that  of  the  weighed  ton  or  bushel.  There  are  compara- 
tively few  establishments  m  this  country  at  which  the  quantity  of 
coal  made  into  coke  is  accurately  ascertamed,  though  as  the  industry 
becomes  better  organized  greater  attention  is  being  paid  to  exact- 
ness in  this  regard,  and  year  by  year  the  quantities  as  presented  in 
the  following  tables  become  more  accurate.  It  is  stiD  necessary, 
however,  to  estimate  a  large  quantity  of  the  coal  consumed  in  the 
manufacture  of  coke. 

A  considerable  quantity  of  the  coal  which  is  not  run  directly  from 
the  mines  to  the  coke  ovens  is  crushed  and  washed  before  coking. 
In  some  of  such  cases  the  weight  of  this  coal  before  washing  is  given 
approximately.  In  other  cases  the  weight  after  the  slate,  pyrite,  and 
other  impurities  have  been  removed  is  reported  for  the  weight  of  the 
coal  charged  into  the  ovens.  In  still  other  instances  coke  ovens  have 
been  constnicted  chiefly  for  the  purpose  of  utilizing  the  slack  coal 
produced^  in  which  cases  little  or  no  account  is  taken  of  the  weight 
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of  the  coal.  It  can  readily  be  seen,  therefore,  that  any  statement  as 
to  the  quantity  of  coal  used  in  the  manufacture  of  coke  is  necessarily 
approximate,  out  as  these  differences  appear  from  year  to  year  the 
statistics  as  collected  may  be  acceptea  as  sufficiently  accurate  for 
comparatiye  analysis.  As  has  been  stated  in  previous  reports  of  this 
series,  an  apparent  discrepancy  appears  between  the  statements 
regarding  the  quantities  of  coal  consumed  in  the  manufacture  of  coke 
as  published  in  the  chapter  on  coal  production  and  those  presented 
herewith.  These  discrepancies  are  in  general  due  to  the  fact  that  a 
large  quantity  of  coal  is  shipped  to  ovens  at  a  distance  from  the  mine. 
Where  this  is  the  case,  the  tonnage  so  shipped  would  be  included  in 
the  shipments,  the  coal  statistics  showing  only  the  quantity  of  coal 
made  into  coke  at  the  mines. 

In  1907  the  total  quantity  of  coal  made  into  coke  was  61,946,901 
short  tons,  while  the  quantity  of  coal  reported  as  made  into  coke  at 
the  mines  which  is  shown  in  the  chapter  on  the  production  of  coal 
was  50,289,822  short  tons.  This  indicates  that  there  were  11,657,079 
short  tons  shipped  to  points  distant  from  the  mines  before  being 
charged  into  the  ovens. 

The  quantity  of  coal  used  in  the  manufacture  of  coke,  as  obtained 
for  this  report,  in  the  several  States  and  Territories,  from  1903  to  1907, 
and  the  total  quantity  used  for  each  five  years  since  1880,  are  shown 
in  the  tables  which  follow: 

Quantity  of  coal  used  in  the  manufacture  of  coke  in  the  United  States,  1903-1907,  by  States 
ana  Territories,  in  short  tons. 


State  or  Territory. 


1903. 


1904. 


1905. 


1906. 


1907. 


Alabama... 
Colorado  «. 

Georgia 

UnSs 


lUln 


Kentucky 

IfliflSOlUl 

Montana 

NewMezioo 

Ohio 

OUahoma  (Indian  Territory) . 
PemuylTania 


X7tah. 
Virginia. 
Waaht— 
West^ 


Washimrton... 

^wtvrrginia. 

MarylandVlT:.. 


Kanaehcuetts. 


MinneK>to.. 
New  Jersey. 
NewYorlc.. 
Wifloooain.. 
Wyoming  «. 

Total. 


483,942 
776,974 
146,066 


30,503 
247,950 
3,004 
82,118 
18,613 
211,473 
110,068 
724,207 
001,356 

860,225 

73,119 

347,160 


1,306,707 


2,015,281 


39,423,525 


36,531,606 


3,996,578 

4,409,854 

1,376,354 

2,368,365 

132,270 

119,036 

8,131 

16,821 

14,525 

6,504 

140,139 

154,783 

3,815 

2,551 

78,303 

68,777 

94,397 

148,460 

165,487 

396,961 

98,847 

123,389 

22,432,064 

31,030,345 

718,181 

862,320 
2,184,369 

1,636,905 

76,993 

85,715 

3,543,338 

6,329,695 

2,222,723 


5,184,597 

2,566,196 

128,052 

362,163 

2,807 

148,448 

0 

60,046 

261,600 

437,567 

95,296 

34,503,513 

929,405 

2,296,227 

76,896 

5,822,619 


2,861,934 


49,630,677 


55,746,374 


4,973,296 

2,388,911 

136,031 

514,963 

11,392 

129,538 

0 

66,948 

446,140 

376,750 

38,615 

39,733,177 

825,221 

(*) 

2,264,720 

85,860 

6,536,796 


3,416,723 


61,946,100 


a  Indndee  ooal  coked  in  Utah.  ^  Incladed  with  Colorado. 

e  Not  incladed  In  1907  figures. 

QuantUy  of  eoal  used  in  the  rrumufacture  of  coke  in  the  United  States  each  fifth  year, 

1880-1907, 


Short  tons. 

1880 5,237,741 

1885 8,071,126 

1890 18,005,209 

1886 20,848,323 


Short  tons. 

1900 32,113,543 

1905 49,530,677 

1907 61,94&.V<»^ 
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QUANTITY  AND  VALUE  OF  COAL  USED  IN  COKE  MAKING. 

The  total  quantity  and  value  of  the  coal  consumed  in  the  manu- 
facture of  coke  in  1906  and  1907,  with  the  quantity  and  value  of  coal 
consumed  per  ton  of  coke  produced,  by  States  and  Territories,  are 
shown  in  the  following  tables.  The  quantity  of  coal  consumed  in 
1907  was  61,946,109  short  tons  against  55,746,374  short  tons  in  1906. 
The  value  of  the  coal  used  in  1907  was  $72,784^851,  compared  with 
$62,232,524  in  1906,  there  being  a  considerable  difference  in  the  value 
as  compared  with  the  quantity.  In  1906  the  average  value  per  ton 
of  the  coal  used  was  $1.12,  and  in  1907  it  was  $1.18,  a  difference  of  6 
cents.  There  was  also  a  marked  difference  in  the  value  of  the  coke 
product,  which  was  $91,608,034,  or  $2.52  in  1906,  and  $111,539,126, 
or  $2.74  per  ton,  in  1907. 

Qtumtity  and  value  of  coal  used  in  the  manufacture  of  coke  in  the  United  States  in  1906 
and  1907,  and  quantity  and  value  of  same  per  ton  ofcoke^  by  States  and  Territories. 

10O6. 


State  or  Territory. 


Coaluaed 
(short 
tons). 


Total  valoe 
of  coal. 


Value  of 

coal  per 

ton. 


Quantity 

of  coal 
per  ton  of 
coke  (short 
tons). 


Value  of 

coal  to  a 

ton  of  coke. 


Alabama 

(Colorado  o 

(3eorgia 

Illinois 

Indian  Territory. 

Kansas 

Kentucky , 

Montana 

New  Mexico 

Ohio 

Pennsylvania 

Tennessee 

Virginia , 

Washington 

West  Virginia.... 

Maryland. 

Massachusetts 

Michigan 

Minnesota 

New  Jersey 

New  York 

Wisconsin , 

Wyoming , 


5,184.507 

2,566,196 

128,052 

362,163 

95,296 

2,807 

148,448 

69,045 

261,609 

437,567 

34,503,513 

929,405 

2,296,227 

76,896 

5,822,619 


2,861,934 


16,582,102 

2,544,677 

151,650 

968,351 

124,383 

3,306 

65.6^8 

210,615 

246,460 

823,749 

35,395,374 

955,739 

2,251,143 

154,964 

5,230,561 


6,523,793 


11.27 

.992 
1.18 
2.67 
1.305 
1.177 

.44 
3.05 

.942 
1.88 
1.025 
1.028 
98 
2!  015 

.898 


2.28 


Total. 


55,746,374     62,232,524 


1.116 


1.708 

1.762 

1.822 

1.347 

1.914 

1.653 

2.004 

1.806 

1.77 

1.488 

1.496 

1.922 

1.455 

1.684 

1.567 


1.372 


1.531 


S2.1G0 
1.748 
2.15 
3.596 
1.498 
1.94B 
.882 
5.514 
1.667 
2.797 
1.533 
1.976 
1.426 
3.303 
1.401 


3.128 


L7Q0 


10O7. 


Alabama 

(3oloradoo 

Georgia 

Illinois 

Kansas 

Kentucky 

Montana 

New  Mexico 

Ohio 

Oklahoma  (Indian  Territory) . 

Pennsylvania 

Tennessee 

Virginia 

Washington , 

WeatvTrelnia 

Marylana. 

Massachusetts 

Michigan 

Minnesota 

New  Jersey 

New  York 

Wlaconsin 


4,073,296 

2,388,911 

136,031 

514,983 

11,302 

129,588 

68,948 

446,140 

376,760 

38,615 

30,738,177 

826,221 

2,264,720 

85,860 

6,536,705 


3,416,723 


Total 61,046,100     72,784,851 


16,656,742 

2,563,433 

167,704 

1,848,410 

14,777 

66,170 

242,327 

618,043 

654,588 

56,607 

42,732,546 

1,108,820 

2,443,067 

232,821 

5,057,568 


7,096,188 


2.32 


1.18 


11.34 

1.646 

12.205 

1.07 

1.680 

1.706 

1.23 

1.815 

2.232 

2.61 

1.382 

3.007 

1.30 

1.816 

2.861 

.51 

1.033 

.065 

3.51 

1.603 

5.042 

1.30 

1.683 

2.380 

1.74 

1.302 

2.422 

1.47 

2.023 

2.074 

1.08 

1.490 

1.610 

1.34 

1.765 

2.865 

1.08 

1.466 

1.683 

2.71 

1.660 

4.472 

.02 

1.580 

1,«2 

1.351 


1.510 


3.134 


1.702 


•  InolodMUtth 
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The  following  table  shows  approximately  the  quantity  of  coal  re- 
<]^uired  to  produce  a  ton  of  coke  in  1880,  1890,  1900,  and  each  year 
since  1901.  It  will' be  observed  that  during  the  last  three  years  there 
has  been  a  steady  decrease  in  the  consumption  of  coal  per  unit  of 
coke,  due  for  the  most  part  to  the  development  of  by-product  manu- 
facture, in  which  the  yield  of  coke  is  considerably  more  than  in 
beehive  ovens. 

Coal  required  to  produce  a  ton  of  coke^  in  tons  and  pounds. 


Year. 

Tons. 

Pounds. 

Year. 

Tons. 

Pounds. 

1880 

1.57 
1.56 
1.67 
1.57 
1.56 

3,140 
3,120 
3,140 
3,140 
3,120 

1903 

1.56 

1.544 

1.537 

1.531 

1.519 

3,120 
3,088 
3,074 
3,062 
3,038 

1800 

1904 

1900 

1905 

1901 

1906 

1902 

1907 

YIELD  OF   COAL  IN  COKE. 

By  yield  of  coal  in  coke  is  meant  the  percentage  by  weight  of  the 
constituents  of  the  coal  that  remain  as  coke  after  the  process  of 
coking  has  been  completed.  During  the  last  few  years  the  aver- 
age yield  of  coal  in  coke  was  reported  about  64  per  cent.  This  is 
believed  to  have  been  somewhat  excessive.  For  reasons  previously 
stated  in  connection  with  the  quantity  of  coal  made  into  coke  it  is 
not  always  possible  to  obtain  exact  information  on  this  pointy  as 
in  many  instances  the  coal  is  not  weighed  before  being  charged  mto 
the  ovens,  and  the  quantity  consumed  is  largely  an  estimate,  based 
sometimes  upon  the  measured  bushel  or  car  and  sometimes  upon  the 
cubical  contents  of  the  *4arry/'  and  sometimes  upon  the  amount 
paid  to  the  miner  for  mining  the  coal.  What  has  been  said  in  re- 
gard to  the  decreased  consumption  of  coal  per  ton  of  coke  in  connec- 
tion with  the  preceding  tables,  due  to  a  larger  production  in  by- 
product ovens,  is  also  applicable  here  in  regard  to  the  increased 
percentage  yield  in  the  last  four  years.  In  1903  the  average  percent- 
age yield  of  coal  in  coke  for  the  United  States  was  64.1.  In  1904 
it  had  increased  to  64.8  per  cent;  in  1905  to  65.1  per  cent;  in  1906 
to  65.3  per  cent,  and  in  1907  to  65.8  per  cent.  During  this  period 
the  percentage  to  the  total  coke  product  of  the  by-product  coke 
made  was  in  1903  7.4;  in  1904,  11;  in  1905,  10.7;  in  1906,  12.5; 
and  in  1907, 13.75  per  cent.  The  following  table  shows  the  percentage 
yield  of  coal  in  cofee  in  each  State  and  Territory  during  the  last  five 
years,  and  for  the  United  States  each  ten  years  since  1880  and  each 
year  since  1901: 

Percentage  yield  of  coal  in  cohe^  1903-1907,  by  States  and  Territories, 


State  or  Territory. 

1903. 

1904. 

1906. 

1906. 

1907. 

AlabunA 

60 

flO.3 

68.5 

68.6 

67.3 

67.3 

64.6 

66 

46.7 

64 

63 

68.4 

68.2 

60.3 

61.3 

68 

51.4 

61.9 

45.8 

68.5 
66.7 
64.9 
74.2 
60.6 
49.9 

61  0 

Colondoa 

69.6 

OachvIa 

55.1 

TUinota 

72  3 

Kamas , 

46.5 
46.5 
61.2 
54.0 

'  55.0 

Kflntncky.  . 

61.7 

Ulmmon^  

Montana 

5s!i 

^■.^ 

«  Average,  Inoladlng  Utah 
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Percentage  yield  of  coal  in  cole,  1903-1907,  by  States  and  rerritonM— Continued. 


State  or  Territory. 

1903. 

1904. 

1905. 

1906. 

1907. 

New  Mexico 

59.4 

% 

65.9 
54.6 
63.2 
62.4 
62.3 

71.3 

61.7 

66 

45.3 

66.2 

52.8 

67.3 

69 

64.4 

72 

60.4 

69.8 

44.4 

66.3 

54.3 

68.6 

62 

63.8 

74.7 

56.5 
67.2 
52.2 
66.8 
52.0 
68.7 
69.4 
63.8 

72.9 

59.4 

Ohio 

71.8 

oviahnrnfl.  (IndlAD  Territory) . . . 

49.4 

PAnnaytvAiitll " 

66.7 

Tenoeffsee 

56.6 

Virginia 

68.2 

Wftflhinpton ....   .     .   . . 

60.6 

Weat  Virginia 

62.9 

Mftryiand. 

Maaaachuaetta 

Mtfhfflr^^n 

New  Jeraey 

74.0 

New  York 

Wiaconaln 

Wyomlnga , 

Total  average 

64.1 

64.8 

65.1 

65.3 

65.8 

a  Not  included  in  1907  flgurea. 
Percentage  yield  of  coal  in  coke,  1880-1906, 


1880 63 

1890 64 

1900 63.9 

1901 63.7 


1902 64.1 

1903 64.1 

1904 64.8 


1905 65.1 

1906 65.3 

1907 65.8 


CONDITION  IN  WHICH  COAL  IS  CHARGED  INTO  THE  OVENS. 

In  the  following  tables  will  be  found  a  statement  of  the  condition 
in  which  the  coal  is  charged  into  the  ovens  in  the  several  States  and 
Territories  for  the  last  two  years,  with  a  r6sum6  of  the  corresponding 
statistics  for  each  five  years  prior  to  1905.  It  has  been  found, 
through  several  years  of  experience,  that  in  manv  of  the  coke-making 
districts  the  quality  of  the  coke  has  been  materially  improved  through 
the  washing  of  the  coal  before  being  charged  into  the  ovens.  This  is 
particularly  true  in  regard  to  slack  coal  used  for  maldng  coke.  Prac- 
tically all  of  the  coal  which  is  reported  as  mine-run  and  which  is 
washed  before  being  charged  into  the  ovens  is  crushed  before  wash- 
ing, in  order  to  effect  a  more  satisfactory  separation  of  the  slate, 
pyrite,  and  other  impurities  which  exist  in  tne  coal.  From  two-thirds 
to  three-fourths  of  tne  entire  quantity  of  coal  used  in  coke  making  is 
run-of-mine  coal,  most  of  whicn  (88  per  cent  in  1907)  is  charged  into 
the  ovens  without  being  washed.  Another  lesson  which  has  been 
learned  through  experience  in  coke  making  in  the  United  States  is 
that  the  coking  process  is  in  many  cases  facilitated  and  a  better 
strength  and  structure  of  the  coke  obtained  when  the  coal  is  disin- 
tegrated before  being  charged  into  the  ovens,  and  a  large  quantity  of 
the  run-of-mine  coal  is  crusned  or  disintegrated  before  coking  whether 
it  is  washed  or  not.  This  coal  is  not  reported  as  slack.  All  of  the 
coal  charged  into  bv-product  ovens  is  crushed  before  coking.  Par- 
tially on  account  of  tne  extraordinary  demand  for  coke  which  pre- 
vailed during  the  first  nine  and  one-half  months  of  1907,  the  quantity 
of  run-of-mine  coal  which  is  washed  before  being  chaiged  into  the  oven 
shows  a  decided  decrease  as  compared  with  1906.  While  the  demand 
was  at  its  height  the  necessity  for  the  careful  preparation  of  the  coal 
before  coking  was  not  so  pronounced  as  in  years  where  consumers  were 
more  exacting  in  their  requirements.    It  is  for  this  reason  that  the 
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auantity  of  unwashed  run-of-mine  coal  charged  into  the  ovens  in  1907 
dows  an  increase  from  34,748,258  short  tons  in  1906  to  41,065,584 
tons  in  1907,  while  the  quantity  of  washed  run-of-mine  coal  shows  a 
decrease  from  7,377,403  short  tons  in  1906  to  5,589,735  short  tons  in 
1907.  It  also  appears  that  while  there  was  an  increase  of  1,415,540 
tons,  or  from  7.784,801  short  tons  to  9,200,341  tons  in  the  quantity  of 
unwashed  slack  used,  the  quantity  of  washed  slack  increased  only 
264,537  tons,  or  from  5,835,912  tons  in  1906  to  6,090,449  tons  in 
1907.  The  total  quantity  of  washed  coal  (run-of-mine  and  slack)  used 
in  1907  was  11,680,184  tons,  or  19  per  cent  of  the  total  quantity  of 
coal  used,  as  against  13,620,713  short  tons,  or  24.4  per  cent  of  slack 
coal  used  in  1906.  This  indicates  a  decrease  of  5.4  per  cent  in  the 
quantity  of  slack  coal  used  in  1907  as  compared  with  the  preceding 
year.  The  unwashed  coal  used  in  1907  amounted  to  50,265,925  short 
tons,  of  which  41,065,584  short  tons  were  run-of-mine  and  9,200,341 
tons  slack.  The  total  quantity  of  run-of-mine  coal  washed  and 
unwashed  used  increased  from  42,125,661  tons  in  1906  to  46,655,319 
tons  in  1907,  while  the  slack  coal  used  increased  from  13,620,713 
short  tons  to  15,290,790  tons  in  1907. 

Among  the  more  important  coke-producing  States  it  is  observed 
that  in  Pennsylvania  less  than  10  per  cent  of  the  coal  used  in  1907  was 
slack,  and  that  6.3  per  cent  of  the  run-of-mine  coal  used  in  1907  was 
washed,  as  against  12.6  per  cent  in  1906.  In  West  Virginia  nearly 
two-thirds  of  the  coal  charged  into  the  ovens  is  slack,  and  of  this  less 
than  5  per  cent  in  1907  was  washed.  In  1906  nearly  10  per  cent  of 
the  slacK  coal  made  into  coke  in  West  Virginia  was  washed.  Only  a 
little  more  than  1  per  cent  of  the  run-of-mine  coal  made  into  coke  in 
West  Virginia  is  washed.  In  Alabama  from  40  to  60  per  cent  of  the 
coal  used  is  slack,  practically  all  of  which  is  washed  before  charging 
into  the  ovens.  Of  the  run-of-mine  coal  used  in  Alabama  in  1906 
nearly  two-thirds  was  washed.  In  Virginia  all  of  the  coal  made  into 
coke  in  1907  was  reported  as  unwashed,  though  in  1906  10  per  cent 
of  the  coal  was  washed.  In  Colorado  and  Utah  about  70  per  cent  of 
the  coal  made  into  coke  in  1906  and  1907  was  slack,  and  wliilo  in  1906 
three-fourths  of  this  was  washed,  in  1907  44  per  cent  was  unwashed. 
All  of  the  coal  used  in  coke  making  in  New  Mexico  is  slack,  nearly  all 
of  which  is  washed.  In  Tennessee  the  coal  used  may  be  evenly 
divided  between  run-of-mine  and  slack.  All  of  the  slack  and  most 
of  the  run-of-mine  is  washed. 

CharacUT  of  coal  used  in  the  manufacture  of  cokCy  by  States  and  Territories,  in  1906  and 

1907,  in  short  tons. 

1006. 


State  or  Territory. 


Alabama 

Coloradoo 

Georgia 

lUinob 

Indian  Territory. 

ITaTWiif 

Kentucky 

Mootana 

Kew  Mexico 

Ohio 

i^Bimsylvania — 


Run  of  mine. 


Unwashed.  ■   Washed. 


1,493,549 

4,866 

0 

261,870 

60,802 

0 

1,000 

12,935 

0 

356,540 

27,471,666 


1,810,089 

703,440 

26,488 

0 

0 

0 

0 

56,110 

0 

0 

3,972,712 


Slack. 


Unwashed. 


Washed.   ' 


121,122 

,065,353 

0 

0 

0 

2.8(»7 

65,120 

0 

0 

38,737 

,684,162 


I 


1,759,837 

792,537 

101.564 

110,293 

44,494 

0 

82,322 

0 

261,009 

42,290 

1,475,083 


Total. 


5,184,597 

2,«K^,196 

128,052 

302, 163 

95,296 

2,807 

148,448 

69,045 

261,609 

437.567 

34,503,613 


a  Incladcs  Utah. 
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Character  of  coal  used  in  the  manufacture  of  cohey  by  States  and  Territories^  in  1906  and 
1907 y  %n  short  tons — Continued. 


10  OG  —Continued. 


State  or  Territory. 


Tennessee 

Virginia 

Washington... 
WestViiiinia.. 

Marylana. 

Massachusetts . 

Michigan 

Minnesota 

New  Jersey 

New  York 

Wisconsin 

Wyoming 


Ron  of  mine. 


Unwashed.      Washed. 


81,826 

1,014,299 

0 

2,093,483 


1,915,523 


Total 34,748,258 


500,532 

228,347 

70,685 

0 


7,377,403 


Slack. 


Unwashed.      Washed. 


142,843 

1,063,581 

0 

3,388,877 


322,203 


7,784,801 


196,206 

0 

6,211 

340,250 


624,206 


5,835,912 


Total. 


929,405 

2,296,227 

76,896 

5,822,619 


2,861,934 


55,746,374 


1007. 


Alabama 

Colorado  a 

Georgia 

Illinois 

yft-Tumj* 

Kentucky 

Montana 

New  Mexico 

Ohio 

Oklahoma  (Indian  Territory) . 

Pennsylvania 

Tennessee 

Virginia 

Washington 

West  Virginia 

Maryland. 

Massachusetts 

Michigan 

Minnesota 

New  Jersey 

New  York 

Wisconsin 


1,020,907 

2,966 

0 

311,999 

0 

30,632 

18,648 

0 

268,637 

0 

33,589,751 

54,397 

1,271,518 

0 

2,451,811 


2,044,328 


Total 41,065,584 


1,697,913 

676,226 

41,000 

0 

0 

0 

50,300 

0 

45,712 

0 

2,267,142 

386,094 

0 

72,268 

27,067 


326,013 


5,589,735 


27,433 

1,065,189 

0 

194,389 

11,392 

0 

0 

2,498 

36,514 

38,615 

2,566,090 

0 

993,202 

0 

3,874,817 


400,202 


9,200,341 


2,227,043 

664,540 

95,031 

8,596 

0 

98,906 

0 

443,642 

26,896 

0, 

1,310,194  I 

384,730 

0 

13,502 

183,100 


646»180 


6,090,449 


4,973,296 

2,388,911 

136,031 

514,963 

11,392 

129,538 

68,948 

446,140 

376,760 

38,615 

39,733,177 

826,221 

2,264,720 

85,860 

6,536,796 


3,416,723 


61,040,100 


a  Includes  Utah 

In  the  following  table  are  given  the  statistics  regarding  the  char- 
acter of  the  coal  used  in  coke  making  for  the  years  1890,  1895,  1900, 
1905,  and  1907: 

Character  of  coal  used  in  the  manufacture  of  coke  in  the  United  States^  1890-1907 ,  in  short 

tons. 


Year. 


14.060.907 
15,609,875 
21.062,090 
31.783,314 
1907 ;   41,065,684 


1890. 
1895. 
1000. 
1905. 


Run  of  mine. 


Unwashed.      Washed. 


237,468 
1,360,696 
3,187,994 
5,589.735 


Slack. 


Unwashed.      Washed. 


2,674,492 
3,062,246 
5,677,006 
8,196,226 
9,200,341 


031.247 
1,948,734 
4,004,749 
6,363,143 
6,000,449 


Total. 


18,006,209 
20,848,323 
32,113,643 
49,530,677 
61,940,100 
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COKE  MAKING  IN  BY-PRODUCT  OVENS. 

According  to  reports  received  from  the  manufacturers  of  coke  in 
by-product  ovens,  the  total  number  of  this  type  of  oven  completed  to 
the  close  of  1907  was  3,892,  agamst  3,603  in  1906,  and  3,159  in  1905. 
The  increase  in  1907  over  1906  was  289  ovens.  The  production  of 
by-product  coke  in  1907  amounted  to  5,607,899  short  tons,  as  against 
4,558,127  short  tons  in  1906  and  3,462,348  tons  in  1906.  The  increase 
in  1907  over  1906  amounted  to  1,049,772  short  tons,  or  23  per  cent. 
The  increase  in  1906  over  1905  was  1,095,779  short  tons,  or  31.6  per 
cent.  Of  the  3,892  ovens  in  1907,  81  were  idle,  the  idle  ovens  being  25 
Semet-Solvay  ovens  at  Sharon,  Pa.,  and  56  Newton-Chambers  ovens 
at  Pocahontas,  Va.,  which  have  not  been  in  practical  operation  since 
they  were  first  installed.  In  1906,  out  of  the  3,603  by-product  ovens, 
241  were  idle. 

The  production  of  by-product  coke  in  1907  was  from  3,811  active 
ovens,  the  average  output  from  each  of  which  was  1,472  short  tons  of 
coke,  as  compared  with  the  average  production  for  each  oven  in  1906 
of  1,356  short  tons,  and  in  1905  of  1,158.8  tons.  The  average  produc- 
tion from  beehive  ovens  in  blast  in  1907  was  386.8  short  tons,  as  com- 
pared with  373.6  tons  in  1906,  and  365.8  tons  m  1905.  The  quantitv 
of  coal  consumed  in  the  manufacture  of  the  5,607,899  tons  of  bv-prod- 
uct  coke  in  1907  was  7,506,174  short  tons,  indicating  a  yield  or  coal  in 
coke  of  75  per  cent.  In  1906  the  average  percentage  yield  of  coal  in 
coke  in  by-woduct  ovens  was  73.6  per  cent,  and  in  1905  it  was  74.8 
per  cent.  This  is  a  much  larger  yield  than  it  is  possible  to  obtain  in 
beehive  ovens,  as  a  portion  of  the  fixed  carbon  in  the  coal  is  unavoid- 
ably burned  in  beenive-oven  practice,  while  in  the  retort  oven  the 
operation  is  one  of  distillation  only  without  the  admission  of  air,  and 
aD  of  the  fixed  carbon  remains  as  coke.  As  previously  shown,  the 
average  yield  of  coal  in  coke,  including  the  output  of  by-product 
recovery  ovens  in  the  United  States  for  the  last  few  years  has  been 
about  65  per  cent,  and  this  is  probablv  higher  than  the  actual  results 
obtained.  The  increase  in  tne  production  of  by-product  coke  is 
responsible  for  the  average  yield  of  coal  in  coke  increasing  in  each  of 
the  last  five  years  from  64.1  per  cent  in  1903  to  64.8  per  cent  in  1904, 
to  65.1  per  cent  in  1905.  to  65.3  in  1906,  and  to  65.8  in  1907. 

At  the  risk  of  being  cnarged  with  repeating  what  has  already  been 
said,  the  writer  again  calls  attention  to  the  tenacity  with  which  coke 
manufacturers  of  the  United  States  cling  to  the  beehive-oven  practice 
of  coke  making  and  to  the  comparatively  slow  increase  which  has 
characterized  the  retort-oven  metnod  of  manufacture  as  developed  in 
the  United  States,  particularly  in  the  last  three  of  four  years.  From 
1900  to  1903  there  was  a  gratifying  condition  shown  by  the  number  of 
ovens  in  course  of  construction  at  the  end  of  each  year,  there  having 
been  between  1,000  and  1,500  ovens  building  during  these  years, 
many  of  which  were  completed  during  the  period.  The  number  of 
by-product  ovens  completed  increased  from  1,956  in  1903'to  2,910  in 
1904, with  832  under  construction  at  the  end  of  that  year.  Part  of  these 
ovens  under  construction  at  the  end  of  1904  were  completed  in  1905, 
and  some  in  1906^  the  total  number  of  completed  ovens  at  the  close  of 
the  latter  year  bemg  3,603.  The  amount  of  new  work  under  way  dur- 
ing the  last  four  years,  however,  has  shown  a  marked  decrease  as  com- 
pared with  the  preceding  four  years.    At  the  end  of  1905  tJvet^  n^^\^ 
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only  417  ovens  under  construction,  and  at  the  end  of  1906  the  number 
of  ovens  under  construction  was  reduced  to  112.  Some  additional 
new  work  was  begun  in  1907,  and  the  number  of  ovens  under  construc- 
tion at  the  close  of  that  year  was  330,  of  which  280  were  the  experi- 
mental plant  of  Koppers  regenerative  bjr-product  ovens  building  by 
the  Illinois  Steel  Company,  at  JoUet,  111.,  it  being  reported  that  it  was 
the  intention  of  the  United  States  Steel  Corporation  to  construct  1 ,000 
of  this  type  of  oven  at  Gary,  Ind.,  if  this  experimental  plant  proved 
satisfactory.  The  other  60  ovens  building  at  the  close  oi  1907  are  an 
addition  to  the  United  Otto  plant  at  Hamilton,  Ohio,  doubling  the 
number  of  ovens  at  that  place. 

When  the  economies  which  may  be  effected  bv  the  use  of  the  retort 
ovens  have  been  so  clearly  demonstrated,  not  omy  by  the  plants  which 
have  been  constructed  in  the  United  States,  but  more  emphatically 
through  the  much  more  extensive  development  of  by-product  coke 
manufacture  in  Europe,  the  condition  in  the  United  States,  as  shown 
by  the  statistics  for  the  last  four  years,  is  somewhat  diflScult  to  under- 
stand. The  economv  shown  by  the  higher  yield  of  coal  in  coke  has 
already  been  referred  to,  and,  as  previously  stated,  the  production  of 
coke  in  the  by-product  ovens  of  tne  United  States  in  1907  amounted 
to  5,607,899  short  tons,  valued  at  $21,665,157.  The  total  value  of 
by^-products  obtained  in  the  manufacture  of  this  coke  was  $7,548,071, 
this  value  and  the  quantity  being  distributed  as  follows: 

Value  of  hy-'produds  obtained  in  manufacture  of  coke  in  retort  ovens  in  1907. 


Quantity. 

Value. 

Gas 

.M  cubic  feet.. 
gallons.. 

20,516,731 
53,996,795 
125,372,360 

13,130,839 
1,2^,530 
3,174,702 

Tar 

Ammonia,  sulphate  or  reduced  to  equivalent  In  sulphate. 

I>ound8. . 

Total 

7,648,071 

The  gas  included  in  the  foregoing  statement  is  the  '^surplus''  not 
consumed  in  the  coking  process,  and  which  is  either  sold  or  used  at 
manufacturing  establisnments  operated  in  connection  with  the  coke- 
oven  plant.  In  a  few  instances  where  the  surplus  gas  is  consumed  by 
the  producing  companies  the  quantity  is  not  measured,  nor  was  any 
value  placed  upon  it  in  the  reports  maae  to  the  Survey.  In  such  cases 
careful  estimates  have  been  made,  based  upon  the  average  surplus  eps 
obtained  from  similar  coals  usea  at  ovens  of  the  same  type.  Tne 
value,  similarly  estimated,  has  been  placed  at  from  10  to  16  cents  per 
thousand  cubic  feet. 

The  coal  consumed  in  retort  ovens  in  1907  amounted  to  7,506,174 
short  tons.  The  quantitv  of  coal  used  in  beehive  ovens  was  54,439,935 
short  tons,  from  all  of  which  the  possible  by-products  are  apparently 
wasted.  Assuming  that  the  coal  consumed  m  beehive  ovens  was  of 
the  same  average  quality  as  that  charged  into  the  retort  ovens  and 
that  the  prices  would  be  not  less  than  80  per  cent  of  those  ruling  in 
1907,  the  value  of  recoverable  products  wnich  were  thus  apparently 
wasted  last  year  amounted  to  $44,000,000,  a  sum  equal  to  nearly  80 
per  cent  of  the  total  value  of  all  the  coal  used  in  beehive  ovens  during 
the  year.  At  the  prices  which  prevailed  in  1907  the  value  of  the 
by-products  wasted  m  beehive  coke  ovens  was  a  little  over  $55,000,000. 
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The  value  of  the  by-products  from  the  retort  ovens  in  1907  was  a 
little  more  than  one-third  the  value  of  the  coke  produced  in  them. 

It  should  be  remembered,  however,  that  beehive  ovens  are  located 
in  the  coal  mining  regions  and  that  the  cost  of  the  coal  charged  into 
ttiem  represents  only  a  little  more  than  that  represented  by  the 
expense  of  mining  the  coal,  whereas  in  locating  by-product  recovery 
plants  provision  must  be  made  for  utilizing  or  marketing  the  by- 
products. It  is  for  this  reason  that  in  the  much  larger  number  of 
cases  the  recovery  plants  are  established  near  the  larger  cities  and  at 
considerable  distances  from  the  mining  regions,  and  the  expense  of 
transportation  is  added  to  the  mining  cost  of  the  coal.  Hence  it  is 
that  the  value  of  the  7,506,174  tons  of  coal  charged  into  by-product 
ovens  in  1907  was  $15,920,017,  or  over  $2  per  ton,  while  the  54,439,935 
tons  of  coal  used  in  beehive  ovens  was  $56,864,834,  or  $1.05  per  ton. 
It  must  also  be  remembered  that  the  original  cost  of  installation  for 
a  by-product  recovery  plant  is  from  4  to  5  times  that  of  a  beehive 
plant  of  equal  capacity.  These  disadvantages  are  in  turn  partly 
offset  by  the  higher  percentage  yield  of  coke  m  the  retort  ovens  and 
a  lower  delivery  charge  on  the  coke  produced.  In  the  case  of  beehive 
coke,  railroad  transportation  expense  is  borne  by  the  coke,  while  in 
retort  oven  practice  all,  or  nearly  all,  of  the  freight  charge  is  borne  by 
the  coal. 

The  total  value  of  the  5,607,899  tons  of  by-product  coke  produced 
in  1907  was  $21,665,157,  an  average  of  $3.86  per  ton.  The  value 
of  the  35,171,665  tons  of  beehive  coke  made  in  1907  was  $89,873,969, 
or  $2.56  per  ton.  If  we  consider  that  the  difference  in  the  value  of 
the  by-product  coke  and  beehive  coke  was  due  only  to  the  difference 
in  freight  charges,  then  the  total  value  of  the  entire  product  of  beehive 
coke  made  in  1907  would,  if  made  in  retort  ovens  close  to  the  mar- 
ket, have  been  worth  $135,750,000.  Add  to  this  the  value  of  the 
by-products  that  should  have  been  recovered  of  $44,000,000,  at  80 

Eer  cent  of  the  market  price  in  1907,  the  total  value  of  the  coke  and 
y-products  would  have  amoimted  to  nearly  $180,000,000  instead 
of  the  value  of  $89,873,969  for  the  beehive  coke  alone.  The  value 
of  the  coal  charged  into  these  ovens  would  have  been  $108,879,870 
instead  of  $56,864,834.  Carrying  the  hypothesis  further,  the  differ- 
ence between  the  value  of  the  coke  and  by-products  if  the  coal  had 
been  coked  in  retort  ovens  and  the  value  of  the  coke  alone  from 
the  beehive  ovens  was,  say,  $90,000,000.  From  this  should  be 
deducted  the  difference  between  what  the  value  of  the  coal  would 
have  been  at  retort  ovens,  and  what  it  was  at  beehive  ovens,  i.  e., 
$52,000,000.  The  remainder  ($38,000,000)  less  the  difference  in 
operating  expenses,  wear  and  tear,  interest  on  capital,  etc.,  may  be 
considered  as  approximately  the  actual  net  loss  in  value  as  the 
result  of  beehive  coke  production  compared  with  by-product  coke 
practice  in  1907. 

One  of  the  reasons  that  has  been  given  for  the  apparent  lack  of 
progress  in  retort  oven  building  in  the  last  four  years  is  the  lack  of 
prontable  markets  for  the  by-products  of  coal  tar,  and  this  has  con- 
tributed to  the  backwardness  of  the  United  States  in  the  development 
of  the  chemical  industries  depending  upon  coal  tar  as  a  raw  material, 
and  yet  this  coimtry  is  importing  coal  tar  products  to  the  value  of 
several  million  dollars  annually.  It  is  also  well  known  that  the 
development  of  the  coal-briquetting  industry  has  been  retCuYdftd. 
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because  of  the  lack  of  assurance  of  a  satisfactory  supply  of  suitable 
coal  tar  pitch  for  binding  material,  and  there  is  also  an  increasing 
demand  tor  creosoting  oils  for  the  preservation  of  timber. 

There  does  not  appear  to  be  any  trouble  in  disposing  of  the  ammo- 
nia, for  which  a  good  demand  exists,  and  the  practicability  of  long 
distance  transmission  of  the  gas  has  been  successfully  demonstrated! 
thus  insuring  markets  for  the  surplus*^  of  this  retort-oven  product. 
The  United  Otto  oven  plant  at  Camden,  N.  J.,  is  distributing  gas  to 
Plainfield,  New  Brunswick,  and  other  cities  and  towns,  the  maxi- 
mum distance  being  83  miles. 

At  the  present  time,  when  the  conservation  of  the  natural  resources, 
of  the  United  States  is  being  so  earnestly  discussed,  this  matter  of 
waste  in  coke  manufacture  is  one  which  might  well  be  given  serious 
consideration. 

The  first  plant  of  by-product  ovens  built  in  the  United  States  was 
one  of  12  Semet-Solvay  ovens  at  Syracuse,  N.  Y.  It  was  completed 
in  1893,  and  the  production  in  that  year  amounted  to  12,850  tons. 
This  plant  has  since  been  increased  to  40  ovens.  The  first  plant  of 
United  Otto  ovens  was  constructed  at  Johnstown,  Pa.,  and  consistcKl 
of  60  ovens  operated  in  connection  with  the  (now)  Cambria  Steel 
Company.  The  main  difference  in  these  two  types  of  oven  lies  in 
the  arrangement  of  the  flues  for  the  combustion  of  the  gases  used  in 
heating  them.  In  one  the  flues  are  vertical  and  in  the  other  thej 
are  horizontal.  Most  of  the  by-product  ovens  constructed  in  this 
country  have  been  one  of  these  two  designs.  At  the  close  of  1907 
there  were  1,270  Semet-Solvay  ovens  in  operation,  with  25  idlej  of 
the  United  Otto  type  there  were  2,002  completed  and  50  building. 
In  addition  to  these  there  were  387  Rothberg  ovens  in  operation  dur- 
ing the  year,  but  no  new  ones  of  this  type  were  imder  construction. 
There  were  also  152  Newton-Chambers  ovens  in  operation  at  Vin- 
tondale.  Pa.,  during  1907,  but  no  by-products,  except  of  an  experi- 
mental character,  were  obtained.  The  plant  of  56  Newton-Chambers 
ovens  constructed  at  Pocahontas,  Va.,  nas  not  been  in  operation  for 
several  years. 

In  the  following  table  is  shown  the  record  of  by-product  coke 
making  since  1893,  when  the  first  plant  was  established  at  Syracuse, 

Record  of  by-product  coke  muting ,  1893-1907. 


Production 
(short  tons) 


12,850 

16,500 

18,521 

83,038 

261,012 

204,445 

006,534 

1,075,727 


Year. 
1803 

Ovens. 
BuUt.    1  Bui 

12  1 

72 

160  ! 

280 

520 
1,020 
1,085 

Idlng. 
0 

1804 

60 

1805 

60 

1896 

1807 

1898 

1809 

120 
240 
500 
65 

1900 

1,096 

Year. 

Ovens. 

Prodootion 

BuUt. 

Building. 

(short  tODB). 

1901 

1,165 
1,663 
1,056 
2,010 
3,150 
3,603 
a3,802 

1,533 
1,340 

832 

417 

112 

6830 

1.179.900 
1,408,588 
1,882,804 
8,608^288 

4,568,187 
6,8OT^808 

1902 

1903 

1904 

1905 

1906 

1007 

a  Includes  1,205  Semet-Solvay,  2,002  United  Otto,  387  Rothberg,  and  208  Newton-Chambers  ovvna. 
b  Includes  50  United  Otto,  and  280  Koppers  ovens. 
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In  the  following  table  is  shown  the  record  of  by-product  coke 
ovens,  by  States,  at  the  close  of  1903-1907: 

Record  of  by-product  ovetu,  by  States^  190S-1907, 


Deo.  81, 1903. 

Dec  81, 1904. 

Dec.  31, 1905. 

Dec.  31, 1906. 

Dec  81, 1907. 

SMB. 

Buflt. 

Build- 
ing. 

Bant. 

Build- 
ing. 

Built. 

Build- 
ing. 

Built. 

Build- 
ing. 

BuUt. 

Bufld- 
ing. 

Alabtma 

340 

»ll 

40O 
76 
0 

100 
40 
50 

675 
56 

120 
0 

40 

120 

0 

0 

60 

50 

0 

500 

66 

419 

0 

0 

80 

240 

0 
200 
40O 
135 

50 
100 
852 
116 
1,061 

56 
120 

80 

40 
120 
0 
0 
0 
0 
0 
658 
14 
0 
0 
0 
0 

280 
120 
20O 
400 
135 

50 
100 
399 
130 
1,069 

56 
120 

80 

0 
0 
0 
0 

15 
0 

50 
0 
0 
272 
0 
0 

80 

280 
160 
200 
400 
150 
50 
150 
540 
130 

120 
160 

0 
0 
0 
0 
0 
0 
0 
0 
0 
112 
0 
0 
0 

280 
160 
200 
400 
150 

50 
150 
540 
155 
1,471 

56 
120 
160 

0 

I11It?oI" 

280 

Maryland 

Maosaohasetts. 

M«0>i1fffVn 

0 
0 
0 

Minnesoto 

0 

New  ltn%j 

0 

New  York 

0 

Ohio 

50 

PmnsylTania. 

VYrfflnV 

0 
0 

West  Viigiiila 

Wlaoonsin 

0 
0 

Total 

1,956 

1,835 

2,910 

832 

3,150 

417 

8,603 

112 

8,892 

830 

The  distribution  by  States  and  by  kinds  of  by-product  ovens  built 
and  building  in  the  United  States  at  the  close  or  1907  is  shown  in  the 
following  tfiible: 

KvndB  of  by-product  coke  ovens  buiU  and  building  in  the  United  States^  by  Statee^  at  the 

close  of  1907. 


BUte, 

Semet-Solyay. 

United  Otto,  a 

Rothberg. 

Newton-Cham- 1        «,-^_, 
bers.          '         Aow"' 

Built. 

Build- 
ing. 

Built. 

Build- 
ing. 

Built. 

Build- 
ing. 

Built. 

BuU--|Bul.t. 

Build- 
ing. 

AlaKama 

280 
160 

i 

280 
160 

0 

Tfllnnlii 

1 

6280 

U^rylojiA 

200 

400 

30 

50 

150 

188 

50 

934 

1 

200 
400 
150 

50 
150 
540 
155 
1,471 

56 
120 
160 

0 

¥aiiiNirYiiinfittn 

1 

0 

M<o*«<gi»i 

120 

0 

Minnesota 

0 

New  Jersey 

i 

0 

New  York 

70 

^" 

282 
105 

1 

0 

Ohio 

50 

Pennsylvania 

385 

152 
56 

0 

0 

West  Virginia 

120 
160 

0 

Wls(x>nvln. 

0 

Total 

1,295 

2,002 

50 

387 

206 

3,892 

330 

a  Includes  the  Otto-Hoflmann  and  Schnlewind  types. 
^Koppers'  regenerative  ovens. 

The  following  table,  originally  compiled  by  Mr.  Albert  Ladd  Colby, 
has  been  revised  by  Mr.  C.  G.  Atwater,  of  the  United  Coke  and  Gas 
Company,  Whitehall  Building,  New  York  City,  and  W  Mr.  W.  H. 
Blauvelt,  of  the  Semet-Solvay  Company,  Syracuse,  N.  Y. 

This  table  shows,  in  addition  to  the  number  of  ovens  at  each  by- 
product oven  plant  in  the  United  States  and  Canada,  the  uses  to 
which  the  coke  and  gas  are  put,  the  dates  the  plants  were  put  in  oper- 
ation, and  other  interesting  information  regarding  their  construction 
and  operation.  The  statement  includes  also  the^arbage-carbonizin^ 
plant  of  Semet-Solvay  ovens  at  Boston,  Mass.  This  plant  was  origi- 
nally planned  for  400  ovens,  but  only  7  were  completed.  Tha  ^\»S3^ 
has  since  been  partially  wrecked  by  fire  and  YiaB  \>Qeii  di^ixi^dXi>iXfik^* 
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IMPORTS  AND  EXPORTS. 

The  following  table  gives  the  quantity  and  value  of  coke  imported 
and  entered  for  consumption  in  tne  United  States  from  1902  to  1907, 
inclusive.  In  the  reports  of  the  Bureau  of  Statistics  of  the  Depart- 
ment of  Commerce  and  Labor,  from  which  these  figures  are  obtamed, 
the  quantities  are  expressed  in  long  tons  of  2,240  pounds.  These 
have  been  reduced  to  short  tons  in  order  to  make  them  conform  to 
the  standard  unit  of  this  report. 

Coke  imported  and  entered  for  consumption  in  the  United  States,  190t-1907,  in  short  tons. 

1902 140,489    1423,775     1905 203,142    $796,545 

1903 142,776      437,625     1906 147,819      570,150 

1904 180,855      648,521     1907 135,968      596,366 

The  quantity  of  coke  exported  from  the  United  States  has  increased 
each  year  since  1900.  The  exports  for  the  last  six  years  are  shown 
in  the  following  table,  the  quantities  in  this  case  also  being  reduced 
to  short  tons: 

Coke  exported  from  the  United  States  since  1902,  in  short  tons. 


1902 439,590    $1,785,188 

1903 466,351      2,091,875 

1904 .685,861      2,311,401 


1905 670,939    $2,243,010 

1906 857,013      2,753,551 

1907 979,652      3,206,793 


The  following  table  shows  the  value  of  the  coal-tar  products 
imported  into  the  United  States  and  the  duty  paid  thereon  in  each 
year  since  1896,  inclusive: 


CoaUtar  producU  imported  into  the  United  States,  1896-1907, 

rw. 

Sftliciltoaoid. 

All  ill  fine  and  col- 
ufftl  and  &rtlCl- 

Aolline  aaLts. 

CoAl-tar    colore    or 
dyei.  Dot  apecJaHy 
provided  for. 

Vsloe, 

Dlity* 

Vduo, 

Duty. 

Value. 

Duty, 

Value. 

Duty, 

isasd 

fl3S,013 

!   301,980 

38,GS8 

57,193 

70,7Sfl 
57,852 
19,012 
7;305 
J,2J4 
2,772 
1,240 

Fret 
Free, 

ia,7ft4 

18,536 

24,069 

22,237 

21,913 

7,827 

a,  276 

»23 

991 

m 

1994,395 
1,023,425 
880,349 
70O,7S6 
771,336 
713,392 
1,028,327 
(»K},4ti4 
6ao,4l8 
02.%  491 
mh  155 

Free. 
Free. 
Free. 
Free. 
Fnoo. 
Frp©. 
Free. 
Free 
Free. 
FPt** 
Free. 
Free. 

1662,450 
S12,S&4 

1,087.704 
743,130 
637,^12 
689,535 
(331,467 
7SU,553 
686, 1&4 
789, 0S2 
806.901 
667,758 

Fre^ 

Free. 
Free. 
Free. 
Fret 
Free. 
Free. 
Free. 
Free. 
Frea. 
Fre«. 
Free. 

t2, 911,333 
3,  Ifi3, 1S2 
3,?i3,288 
3,900,099 
4,793,103 
4,034,171 
4,9U,6G8 
6,252,611 
4,903,077 
5,673,242 
5,717,93J 
5,830,651 

t720,5fia 

790,796 

1,098,532 

iai7a   ., ,.*,„ 

insa 

!§»■ .„.,...., 

1,170.030 

IMOd 

1,4,17,631 
1,210,251 
1,473,5(10 
1,JJ75,783 
1,470,923 
1,701,973 
1,715,380 

IWI 

1903 

1903 , 

1904    , 

1905 

laoa 

JI07,..,.„ 

1,749,196 

Ytmw, 

Ccwl  tar.  all  prepar&tlotie. 

CofiJ-tar  prodwjts  not 
mediciriiLnotdyM, 

toluoi,  eW. 

Total. 

V*liw. 

Duty, 

Value. 

Duty, 

Value. 

Duty, 

ISMa 

14,713,200 
5,201,471 
6,088,182 
6,015,910 
0,803,152 
6,l39,J>Sft 
7,494,340 
7,ti90,885 

8,344,994 
KS-IH  24a 

1729  .'iS3 

1897  ■ 

790,796 
1,132,209 

%m* 

tiH4ie 

231,101 
274,940 

342,  no 

400,928 
&44,]70 

76B,SAe 
BM.0B7 

t3ft,8S3 
44,220 

54,909 

99,380 
]0S,B35 
104,443 
153,711 
173  SI  i 

•228,037 
393,003 
397,780 
383, 5S9 
308, 09S 
425,059 
391,e+5 
4BG,439 
483  416 

Free. 

Free* 
Free. 
Free. 
Free. 
Free. 
F«y. 
Free. 
Free. 
Free. 

J8B0* -... 

J9Q0« .„„.„„ 

1,232,788 
1,51{9,680 

1901 ^.... _. 

1903 

1B09.. 

1901. 

1,300,901 
1,694,799 
1,0^,44.'* 
1, 578, 647 

1906 „ 

l,856,rfl7 

HOC 

iw 

oii;< 

m 

182,219 

fS3,28 

8 

k 

m,mi 

1,931,904 

51606— If  B  1907,  FT 
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PRODUCTION  OF  COKE,  BY  STATES. 

ALABAMA. 

For  a  quarter  of  a  century,  from  1880  to  1905,  Alabama  and  West 
Virginia  were  close  rivals  for  second  place  in  the  rank  of  coke-pro- 
ducmg  States,  and  during  the  last  five  years  of  that  period  each  State 
held  the  place  alternately.  During  the  last  three  years  West  Virginia 
has  outranked  Alabama,  and  as  in  1907  the  production  of  West 
Virginia  exceeded  that  of  her  rival  by  over  1,000,000  tons,  or  about 
33J  per  cent,  it  would  appear  that  Alabama  can  no  longer  aspire  to 
the  honor.  The  eflFect  of  the  monetary  disturbances  in  October,  1907, 
was  felt  in  Alabama  more  seriouslv  than  it  was  in  West  Virginia, 
and  while  West  Virginia's  production  increased  substantiaUy, 
Alabama's  fell  off  sUghtly,  from  3,034,501  short  tons  in  1906  to 
3,021,794  tons  in  1907,  a  loss  of  12,707  short  tons.  Owii^,  however, 
to  the  abnormally  high  price  which  prevailed  during  the  fist  part  of 
the  year,  the  value  or  Alabama's  coke  product  increased  from 
$8^77,899  in  1906  to  $9,216,194,  a  gain  of  $738,295,  or  8.7  per  cent. 

The  advantage  possessed  by  Alabama's  coke  manufacturers  over 
those  in  West  Virginia  is  in  the  home  market  for  the  product^  and 
this  is  shown  by  the  fact  that  while  West  Virginia's  coke,  which  is 
certainly  of  as  good  quaUty  as  that  of  Alabama,  sold  for  an  average 
of  $2.36  per  ton  during  1907,  Alabama's  sold  for  an  average  of  $3.05, 
and  whereas  West  Virginia's  production  exceeded  Alabama's  by  over 
1,000,000  tons,  the  value  of  West  Virginia's  product  exceeded  that 
of  Alabama's  by  only  $500,000. 

There  were  43  coke-makmg  establishments  in  Alabama  in  1907,  an 
increase  of  1  over  1906.  The  total  number  of  ovens  increased  from 
9,731  in  1906  to  9,889  in  1907.  The  43  establishments  included  6 
with  a  total  of  715  ovens  that  were  idle  during  1907,  as  compared 
with  the  same  number  of  establishments  and  1,211  ovens  idle  in  1906. 
There  were  50  new  beehive  ovens  building  at  the  close  of  1907, 
against  160  at  the  close  of  1906.  There  were  2  by-product  recovery 
plants,  with  a  total  of  280  ovens,  all  of  which  were  operated  during 
1907.  The  production  of  coke  in  Alabama  in  1880,  1890,  1900,  imd 
from  1903  to  1907.  is  shown  in  the  following  table: 

Statistics  of  the  manufacture  of  coke  in  Alabama,  1880-1907. 


Year. 


1§M. 
1860, 

lOCM. 

1906. 

i9oe. 

1S07, 


Oveoi, 
BuUt. 


0,060 
0,731 


Build- 
ing, 


371 

440 

IW 


C3&a1  uffid 
(»hon 
tone). 


ioe,3S3 

3,5S:2i547 
4.iS3,M3 
3,1I06,£7B 

MS4rW7 


produced 
f  short 


TtJtttJ  vtdm 
of  coke  at 


001,781 
1,072,^42 
2,UO,S37 
2,6ea,«7 
2,340,310 
!e,fi7ti,986 


1183,063 
2p&80,447 
A,  029,  423 
7,022,52* 
5,710,413 
7,64e,fl67 
S,477,S0O 
0,21fi,l&4 


Value  af 


13.01 

im 
zm 

%H 

270 
3.0fi 


Ylddof 

coal  Id 

ook^Cpsr 


ST 

a&o 
m 

«&5 


o  Includes  280  Semet-Solvay  ovenB. 


A  considerable  increase  is  noted  in  the  quantity  of  coal  washed 
before  coking  in  1907  as  compared  with  1906,  and  tnis  is  particularly 
noticeable  in  the  quantity  of  slack  coal  used  for  coking.  In  1906 
the  quantity  of  washed  slack  used  was  1,759,837  short  tonSy  while  in 
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1907  the  quantity  of  slack  washed  was  2,227,043  tons.  The  total  quan- 
tity of  washed  coal,  including  mine  run,  was  3,924,956  tons,  as  com- 
pared with  3,569,926  tons  in  1906.  The  unwashed  coal  in  1907  was 
1,020,907  short  tons  of  mine  run  and  27,433  tons  of  slack,  as  com- 
pared with  1^493,549  tons  of  mine  run  and  121,122  tons  of  slack  in 
1906. 

CharaeUr  of  coal  used  in  the  monufacture  of  cole  in  Alabama^  1890-1907 ^  in  short  tans. 


Year, 

Hnn  of  mine. 

Slack. 

TotaL 

Unwaabftd, 

WMhed, 

Unwaabed.  |  Wftahed. 

mo          .       .-    *- 

1,400,660 
1,3(«,Q20 
1,720,  «82 
l,3SO,450 
1>70,271 
1^297,376 

1,020,907 

206,  IOC 
33,06S 
165,  US 

123,  left 
l,31&,3?7 
1,535,170 
2,522,046 
2,«2,7Q2 
l,8n4,S54 
1,7M,S37 
2,227,043 

l,S0&,994 
2,459,466 
3,5fi2.547 
4,483,042 
3,9^  57S 
4  4O0,S£4 

!«»,.,  „.,-,„,„. 

IflOO .«-...,,. 

152,077 

(K)2,44G 

fl22,804 

1,247,024 

1,810,080 

1,697,913 

1909. 

1«H... ,... 

1905..,. 

7*1 

1«M,. , , 

121,122 
27,433 

5,184,597 
4  S73  SB6 

1W7.,.,, , *., 

COLORADO  AND  UTAH. 

The  statistics  of  the  manufacture  of  coke  in  Colorado  and  Utah 
are  combined  in  order  not  to  divulge  individual  operations,  there 
being  but  two  estabUshments  in  Utah,  both  of  which  are  owned  by- 
one  company.  The  production  of  the  two  States  in  1907  amoimted 
to  1,421,579  short  tons,  valued  at  $4,747,436,  against  1,455,905  short 
tons,  valued  at  $4,504,748  in  1906,  indicating  a  decrease  of  34,326 
short  tons,  or  2.36  per  cent  in  quantity,  and  a  gain  in  value  of 
$242,688,  or  5.39  per  cent.  The  average  price  per  ton  advanced 
from  $3.09  in  1906  to  $3.34  in  1907. 

One  new  estabUshment  was  completed  in  Colorado  in  1907,  increas- 
ing the  total  for  the  two  States  from  17  to  18,  and  the  total  number 
of  ovens  from  4^103  to  4,683  in  1907.  One  estabUshment  of  23 
ovens  was  idle  both  in  1906  and  1907. 

The  statistics  of  the  manufacture  of  coke  in  Colorado  and  Utah 
in  1880,  1890,  1900,  and  for  the  last  five  years  are  shown  in  the 
following  table: 

Statistics  of  (he  manufacture  of  coke  in  Colorado  and  Utah,  1880-1907, 


Tsar. 


IWBO. 

im. 

1900. 

1903. 
1904. 
1909. 
1900. 
1907, 


lish- 


Oveas. 


BdUt. 


BuUd- 


200 

3,@23 

4,103 
4,€S3 


liO 
30 
Q 
0 
0 
150 
250 
50 


CohI  used 
(shott 
tom). 


51,991 
4G?f033 

i.n6,e74 

l,37lj,354 
2,368,305 
2,566,106 
2j3^,9U 


Cok«       L  .  .  ^1  ValuP  of  f  Yield  of 
produoed   ^°^},^r^  coke  At     coiUln 

per  toj3.      cent  J . 


(jiihort 

tODJ). 


245,756 
018,755 
1,653,S40 
780,000 
1,378, S24 
L, 455,905 
1,421,579 


Of  coke  at 

O^TOZlfl. 


»45,2^ 
0afi,246 
1,746,732 
3|0a9,7e3 
^,590,251 
4,l.'i7,M7 
4,504,74S 
4,747,436 


t5.B8 

3.  go 

2,S2 
2. 9(3 
3,2S 
3. 02 
3,00 
3.34 


49 

60 

62 

59,3 

67.3 

5B3 

56.7 

60.5 


For  several  years  prior  to  1906  practically  all  of  the  coal  used  in 
the  manufacture  of  coke  in  Colorado  and  Utah  was  slack,  a  large 
proportion  of  which  was  washed  before  being  charged  into  the  ovens. 
la  1906  there  were  708,306  tons  of  run-of-mine  coal  used,  of  which 
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703,440  tons  were  washed.  In  1907  the  run-of-mine  coal  used 
amounted  to  679,182  tons,  of  which  676,226  tons  were  washed.  The 
slack  coal  used  in  1907  amounted  to  1,709.729  tons,  of  which  654,540 
tons  were  washed  and  1,055,189  unwashea. 

The  character  of  the  coAl  used  in  the  manufacture  of  coke  in  Colo- 
rado and  Utah  in  1890,  1895,  1900,  and  from  1903  to  1907  is  shown 
in  the  following  table: 

Cnaracter  of  coal  used  in  the  manufacture  of  coke  in  Colorado  and  Utah,  1890-1907. 


Y**r. 

Bnn-^f^mlne. 

Bltkok. 

Total. 

Bnwftdied. 

Waabed. 

UDwaahed. 

Waabed. 

1800 , 

36,06S 

119,868 

229,311 

0 

400 

0 

4,866 

2,956 

0 
0 

8 

0 
703,440 
676,226 

305,023 
453,597 
310,527 
5»4,5B4 
745,450 

1,065,353 
1,055,189  i 

0 

7,119 
462 ,€23 

1,132,390 
630,504 

1,67«,3S3 
792,537 
654,&40 

431  .Oil 

1«95     ,.,...... ......*.*...,..,, 

580  SM 
907,861 
],77«,«r4 
I,^,SU 
2,368,366 
2,566,196 
2,388901 

1000 

1903                                    *     .^-  .*„  ^ 

1904                      *•», 

1905,  „, ,... * .*.. 

1906         .     ,.*...»,.,,.. 

Ifl07... *.*.*,,*.».*».. 

GEORGIA. 

Dade  County,  in  the  extreme  northwestern  comer  of  Georgia,  con- 
tains a  small  area  of  the  Walden  Ridge  (Tennessee)  coal  basin,  and 
a  portion  of  the  adjoining  coimty  or  Walker  is  underlain  by  an 
extension  of  the  Lookout  Mountain  beds  of  Alabama.  Coal  mining 
on  Quite  an  extensive  scale  is  carried  on  in  both  coimties,  and  a  good 
graae  of  coke  is  made  from  the  slack  coal  produced  in  mining.  The 
iron  furnaces  in  and  near  Chattanooga,  Tenn.,  supply  the  principid 
market  for  the  coke.  All  of  the  coal  used  in  coking  was  washed 
before  being  charged  into  the  ovens. 

The  coke  production  of  Georgia  in  1907  amounted  to  74,934  short 
tons,  valued  at  $315,371,  against  70,280  short  tons,  valued  at  $277,921 
in  1906,  indicating  an  increase  in  quantity  of  4,654  tons,  or  6.62  per 
cent,  and  of  $37,450  or  13.5  per  cent  in  value.  The  average  price 
per  ton  was  advanced  from  $2.81  in  1904  to  $3.18  in  1905.  to  $3.95 
m  1906,  and  to  $4.21  in  1907.  There  are  only  two  establishments 
in  the  State,  both  of  which  have  been  in  operation  since  1900,  though 
50  ovens  of  one  establishment  were  idle  during  November  and  Decem- 
ber of  1907,  following  the  depression  in  the  iron  trade. 

The  statistics  of  coke  production  in  Georgia  in  1880,  1890,  1900, 
and  from  1903  to  1907  are  shown  in  the  following  table* 

Statistics  of  the  manufadure  of  coke  in  Oeorgioy  1880-190^ 


Year. 


1880. 
1890. 
1900. 
1903. 
1904. 
1905. 
190ii. 
1907. 


Edtab- 

Ovens. 

Coalosed 
(short 
tons). 

63,402 
170,388 
140,988 
146,086 
132,270 
119,036 
128,052 
136,031 

Coke 

produced 

(short 

tons). 

Total  yalae 

of coke  at 

ovens. 

Value  Of 
coke  at 
ovens, 
per  ton. 

Yield  Of 
coalln 

ookelper 
centj; 

llsh- 
ments. 

Bout. 

Build- 
lug. 

1 
1 
2 
2 
2 
2 
2 
2 

140 

aoo 

480 
MO 
MO 
533 
531 
350 

40 
0 
0 
0 
0 
0 
0 
0 

38,041 
102,233 
73,928 
85,546 
75,812 
70,603 
70,280 
74,934 

881,780 
150,995 
210,646 
368,351 
212,607 
224,260 

3n,«zi 

815,371 

e.1. 

1.48 
2.86 
4.31 
2.81 
8.18 
8.06 
4.21 

60 
60 
S2.4 
MLS 

67.S 

m.9 

M.9 
M.1 

COKE. 
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The  operations  of  the  160  Semet-Solvay  ovens  at  South  Chicago, 
mention  of  which  was  made  in  the  report  for  1906,  have  given  Illinois 
some  prominence  as  a  coke-manufacturing  State,  although  the  coal 
used  IS  drawn  from  the  mines  of  Fayette  County,  West  Virginia, 
and  not  from  the  mines  of  Illinois.  In  1907  Illinois  ranked  tenth 
among  the  coke-producing  States,  with  a  total  output  of  372,697 
short  tons,  valued  at  $1,737,464,  against  268,693  short  tons,  valued 
at  $1,205,462,  in  1906,  and  10,307  tons,  valued  at  $27,681,  in  1905. 
There  was  one  other  plant  besides  the  Semet-Solvay  ovens  at  South 
Chic^o  which  produced  coke  in  1907.  This  was  the  Gallatin  Coal 
and  (Soke  Company  at  Equality,  which  made  coke  in  Belgian  ovens 
firom  Illinois  coal.  There  were  at  the  close  of  the  year  280  Koppers 
regenerative  by-product  ovens  under  construction  at  Joliet  by  the 
Ilmiois  Steel  Company.  It  is  anticipated  that  these  ovens  will  be 
completed  and  in  operation  before  the  close  of  1908. 

Tne  statistics  of  the  manufacture  of  coke  in  Illinois  during  the 
last  four  years  are  shown  in  the  following  table: 

Statiities  of  the  manufacture  of  coke  in  IllinoiSf  1904^1907. 


EsUb- 

Uah- 
ments. 

Ovens. 

Coaluaed 

Coke 

produced 

(short 

tons). 

Total  yaloe 

of  coke  at 

ovens. 

Valoeof 
coke  at 
ovens, 
per  ton. 

Yield  of 

Tear. 

Btdlt. 

Bund- 
ing. 

coal  In 

coke  (per 

cent). 

1904 

6 
6 

4 
6 

275 

309 

a309 

120 

0 

0 

5280 

8,131 
16,821 
362,163 
514,983 

4,439 

10,307 

268,603 

372,607 

19,933 

27,681 

1,205,462 

1,737,464 

$2.24 
2.685 
4.48 
4.66 

54.6 

1906 

61.3 

1006 

74.2 

1907 

72.8 

a  Indndea  160  Semet-Solvay  ovens. 


b  Koppers  regenerative  by-prodact  ovens. 
KANSAS. 


The  coking  industry  of  Kansas  is  of  comparatively  small  impor- 
tance and  depends  for  its  existence  upon  the  limited  demand  of  the 
zinc  smelters,  which  do  not  require  a  nigh  grade  of  coke.  In  f act,  all 
of  the  coke  inade  in  the  State  is  at  ovens  operated  in  connection  with 
the  zinc  works,  the  coal  being  slack  obtained  from  the  mines  in  the 
vicinity  of  Pitteburg,  and  all  of  which  is  used  unwashed.  The  plant 
of  50  ovens  at  Cokedale  has  not  been  in  operation  during  the  last  four 
or  five  years.  There  were  6  establishments  with  a  totd  of  83  ovens, 
all  of  which  made  coke  in  1907,  except  the  plant  at  Cokedale.  One  of 
the  establishments  consisting  of  10  ovens  made  coke  in  the  early  part 
of  the  year  but  was  abandoned  in  November.  The  production  or  the 
State^  which  had  decreased  steadily  from  20,902  tons  in  1902  until  in 
1906  it  amounted  to  only  1,698  tons,  increased  to  6,274  tons  in  1907. 

The  production  in  1890,  1900,  and  since  1903  has  been  as  follows: 

Statistics  of  the  manufacture  of  coke  in  Kansas,  1880-1907. 


Year. 


Estab- 

Ush- 

ments. 


Ovens. 


BuUt. 


Bund- 
ing. 


Coal  used 
(abort 
tons). 


Coke 

produced 

(short 

tons). 


Total  value 

of  coke  ot 

ovens. 


Value  of 
coke  at 
ovens, 
per  ton. 


Yield  of 

coal  in 

coke  (per 

cent). 


im. 
uoo. 

1900. 

im. 

1904. 
1901. 
1900. 
1907. 


4,800 
21,800 
10,303 
30,503 
14,525 
6,504 
2,807 
11,392 


3,070 
12,311 
5,948 
14,194 
9,460 
4,425 
1,098 
6,274 


16,000 
29,116 
14,985 
50,221 
23,485 
13,818 
4,V0\ 


$1.95 
2.37 
2.52 
3.54 
2.48 
3.12 


64 

56 

57.7 

46.5 

65 

68 
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KENTUCKY. 

Kentucky  is  the  only  one  of  the  United  States  whose  coal  supplies 
are  drawn  rrom  any  two  of  the  great  fields.  The  eastern  counties  of 
the  State  are  underlain  by  the  coal  measures  of  the  Appalachian  sjrs- 
tem,  while  the  southern  extremity  of  the  Eastern  Intenor  or  Illinois- 
Indiana  field  is  worked  extensively  in  the  western  part  of  Kentucky. 
Coke  is  made  from  coal  mined  in  both  the  eastern  and  the  western 
parts  of  the  State,  and  although  the  coals  of  the  eastern  counties  are 
m  large  part  included  among  the  coking  coals  of  the  Appalachian 
field,  and  although  little  or  no  coke  is  made  from  the  coals  of  the 
Eastern  Interior  field  in  Illinois  or  Indiana,  more  than  half  of  Ken- 
tucky's coke  output  is  made  in  the  western  part  of  the  State. 

There  are  6  coking  establishments  in  Kentucky,  4  of  which  made 
coke  in  1906  and  1907,  the  same  plants  being  idle  m  both  years.  The 
2  idle  plants  consist  of  54  ovens.  One  establishment  of  200  ovens 
was  idle  during  the  greater  part  of  the  year,  and  the  production 
decreased  from  74,064  tons  m  1906  to  67,068  tons  in  1907.  The 
value  decreased  from  $169,846  in  1906  to  $157,288  in  1907.  The 
average  price  per  ton  advanced  from  $2.29  in  1906  to  $2.35  in  1907. 

The  production  of  coke  in  Kentucky  in  1880,  1890,  1900,  and  from 
1903  to  1907  is  shown  in  the  following  table: 

Statistics  of  the  manufacture  of  coke  in  Kentucky,  1880-1907. 


Estab- 
lish- 
ments. 

5 
9 
5 
7 
7 
6 
6 
G 

Ovens. 

Year. 

BuUt. 

45 
175 
.     458 
499 
499 
495 
462 
495 

BuUd- 
Ing. 

0 
103 
3 
0 
0 
0 
0 
0 

1880 

1890 

1900 

1903 

1904 

1905 

1906 

1907 

Coal  used 
(short 
ions). 


7,206 
24,872 
190,268 
247,960 
140,139 
154,783 
148,448 
129,538 


Coke 

produced 

(short 

tons). 


Total  value 

of  coke  at 

ovens. 


4,250 
12,343 
95,532 
115,362 
64,112 
79,487 
74,064 
67,068 


112,250 
22,191 
235,005 
305,3^7 
138,228 
150,650 
160,846 
157,288 


Value  of 
ookeat 
ovens, 
per  ton. 


12.88 

1.80 
2.47 
2.65 
2.15 
2.01 
2.29 
2.85 


Yield  of 
coal  in 

ooke(per 
cent). 


50 

51 

5a2 

46.6 

45u7 

5L4 

40.9 

S1.7 


MISSOURI. 

Coke  making  in  Missouri  has  never  been  much  of  an  industry,  and, 
as  in  Kansas,  nas  been  limited  to  the  coking  of  a  small  quantity  of 
Pittsburg  (Kansas)  slack,  the  coke  being  used  at  the  zinc  smelters  in 
connection  with  which  the  ovens  were  operated.  One  of  the  two 
small  plants  with  which  the  State  has  been  credited  during  the  last 
five  years  was  abandoned  in  1907,  and  the  other  one  was  idle  in  1906 
and  1907. 

The  statistics  of  production  for  a  series  of  years  has  been  as  follows: 

Statistics  of  the  inanufacture  of  coke  in  Missouri,  1887-1907, 


Year. 

'  EsUb- 
:    lish- 
ments. 

Built. 

ms. 

BuUd- 
Ing. 

1887.. 
1890.. 
1900.. 
1903.. 
1904  . 

1 
3 
3 
2 

....!          2 

4 
10 
10 
8 
8 
6 
6 
5 

0 
0 
0 
0 
0 

1905.. 
1906.. 
J  907.. 

2 
2 

0 
0 
0 

Coal  used 
(short 
tons). 


Total  value'  Value  of    Yield  of 
iqiaivaiue  ^^t^  _*      .^.i  |_ 


ooke  at     coal  in 
ovens,   .  ooke  (per 
per  ton.  ,    out). 


COKE. 


MONTANA. 
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One  new  establishment  was  added  to  the  coke-manufacturing 
plants  of  Montana  in  1907,  increasing  the  number  from  4  to  5.  There 
was,  however,  no  production  at  the  new  establishment,  not  being 
entirely  completed  before  the  end  of  the  year,  and  two  of  the  other 
plants,  with  a  total  of  100  ovens  each,  were  also  idle  throughout  the 
year.  The  entire  production  amounted  to  40,714  tons,  valued  at 
$295,174,  an  increase  of  2,532  tons  in  quantity  and  $29,150  in  value 
over  the  production  of  1906,  when  it  a]5[iounted  to  38,182  tons  valued 
at  $266,024.  The  average  price  per  ton  advanced  from  $6.97  in  1906 
to  $7.25  in  1907.  A  considerable  advance  is  noted  in  the  percentage 
yield  of  coal  in  coke  in  1906  and  1907,  while  the  yield  reported  in  1905 
was  low  as  compared  with  the  two  preceding  years.  The  low  per- 
centage in  1905  was  probably  due  to  the  fact  that  in  that  year  the 
weight  of  the  coal  used  was  given  before  washing,  while  in  other  years 
the  weight  of  the  washed  coal  is  reported.  The  higher  yield  in  1907, 
as  compared  with  1906,  indicates  a  oetter  separation  of  the  impurities 
by  wasning.  The  quantity  of  coal  used  in  1907  was  less  than  that 
used  in  1904,  while  the  production  of  coke  was  greater.  All  of  the 
coal  used  for  coke  making  in  Montana  is  mine  run,  and  nearly  all  of 
this  is  washed  before  beiog  charged  into  the  ovens. 

The  statistics  of  the  manufacture  of  coke  in  Montana  in  1884, 
when  production  was  first  reported,  and  for  the  years  1890,  1900,  and 
since  1903  have  been  as  follows: 

Stati8tic8  of  the  manufacture  of  coke  in  Montana,  1884^1907, 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  Of 
coke  at 
ovens, 

per  ton. 

Yield  of 
coal  in 

coke  (per 
cent). 

Year. 

BuUt. 

Build- 
ing. 

1884 

3 
2 
3 
4 

4 
4 
4 
5 

6 
140 
342 
555 
520 
555 
555 
567 

12 
0 

ni 

0 

0 

100 

100 

15 

165 
32,148 
108,710 
82,118 
78,303 
68,777 
09,045 
68.948 

75 
14,427 
54,731 
45,107 
41,497 
31,482 
38,182 
40,714 

$900 
125,655 
337,079 
310,882 
280,745 
211,351 
266,024 
295,174 

112.00 
a  71 
6.16 
6,89 
6.77 
6.71 
6.97 
7.25 

46 

1890 

45 

1900 

50.3 

1903 

54.9 

1904 

53 

1905 

45.8 

1906 

55.3 

1907 , 

50 

NEW  MEXICO. 

New  Mexico  is  assuming  considerable  importance  as  a  coke  pro- 
ducer, the  advance  made  during  the  last  three  years  being  particularly 
noticeable.  In  1903  there  were  only  2  establishments  in  the  Terri- 
tory with  a  total  of  126  ovens,  and  the  production  in  that  year 
amounted  to  11,050  tons.  In  1904  the  number  of  establishments 
had  increased  to  3  with  a  total  of  234  ovens,  and  the  production 
amounted  to  58,259  tons.  In  1905  the  same  number  of  establish- 
ments reported  258  ovens  completed,  with  498  building,  and  the  pro- 
duction amounted  to  89,638  tons,  in  1906,  4  establishments  with  a 
total  of  571  completed  ovens  and  450  building  produced  147,747 
tons.  Three  hunared  and  twenty-five  of  the  ovens  building  in  1906 
were  completed  in  1907,  increasing  the  total  number  of  completed 
ovens  to  896,  and  the  production  of  coke  increased  to  265,125  tons. 
This  increase  in  1907  advances  the  Territory  from  sixteenth  to  fifteenth 
place  in  the  rank  of  coke-producing  States  and  TcmtoTAfc^,  ^\A  ^w^^ 
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New  Mexico  the  largest  percentage  of  increase  of  anyState  or  Terri- 
tory during  1907  over  1906  witn  the  exception  of  Kansas.  In  the 
latter  State  the  nroduction  was  insignificant  in  either  year.  The 
increase  of  New  Mexico's  coke  production  in  1907  over  1906  was 
117,378  tons  or  79.45  per  cent  in  quantity,  and  $397,541  or  89.8  per 
cent  in  value.  The  average  price  per  ton  increased  from  $3  in  1906 
to  $3.17  in  1907.  One  of  the  establishments  in  the  Territory,  having 
a  bank  of  50  ovens,  was  idle  during  1907.  With  the  exception  of  2,498 
tons,  all  of  the  coal  used  in  the  coke  ovens  of  New  Mexico  in  1907  was 
washed  slack. 

The  statistics  of  production'in  1882,  1890,  1900,  and  from  1903  to 
1907  are  shown  in  the  following  table: 

Statistics  of  the  manufacture  of  coke  in  New  Mexico^  188t-19€7. 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 
per  ton 

Yield  Of 

coal  In 

ooke(per 

cent). 

Year. 

BuUt. 

BuUd- 
Ing. 

1882 

2 
2 
2 
2 
3 
3 
4 
4 

0 
70 
126 
126 
234 
258 
671 
806 

12 

0 

0 

0 

0 

408 

450 

126 

1,600 
3,060 
74,261 
18,613 
04,307 
148,460 
261,600 
446,140 

1,000 
2,060 
44,774 
11,060 
68,260 
80,638 
147,747 
266,126 

16,000 
10,026 
130,261 
31,630 
171^076 
263,220 
442,712 
840,263 

16.00 
4.80 
2.01 
2.85 
2.06 
2.83 
8.00 
8.17 

66 

1800 

61.5 

1000 

60.3 

1903 .'. 

50.4 

1004 

61.7 

1005 

60.4 

1006 

66.6 

1007 

50.4 

OHIO. 

Although  Ohio  ranks  fourth  in  importance  among  the  coal-pro- 
ducing States,  it  has  not  developed  much  prominence  as  a  coke 
producer.  Tms  is  in  part  due  to  the  fact  that  much  of  the  coal  mined 
m  the  State  makes  an  excellent  blast-furnace  fuel  in  its  raw  state  and 
also  to  the  proximity  of  the  higher  grade  coking  coals  of  Pennsylvania 
and  West  Virginia.  The  operations  of  the  Rothberg  by-product  re- 
covery plant  at  Cleveland,  which  was  in  full  blast  in  1905,  1906,  and 
1907,  and  the  Otto-Hoffmann  plant  at  Hamilton  (near  Cincinnati), 
together  with  an  increased  production  of  beehive  coke  at  Leetonia, 
has,  however,  brought  the  total  production  for  the  State  during  the 
last  three  years  up  to  considerable  importance^  although  the  quantity 
produced  m  1907  was  less  than  that  reported  m  1906. 

The  production  in  1907  amounted  to  270,634  short  tons,  valued  at 
$819,262.  as  compared  with  293,994  tons  valued  at  $1,013,248  in 
1906.  The  Otto-Hoffmann  plant  at  Hamilton  was  not  in  operation 
from  July  6  to  December  10,  owing  to  damages  occasioned  by  a  storm, 
and  to  tnis  fact  was  probably  due  the  slight  falling  off  in  the  pro- 
duction for  1907.  To  Ohio  is  given  the  distinction  of  bein^  the  only 
State  in  which  there  was  a  declme  in  the  average  price  of  coKe  in  1907 
as  compared  with  1906.  The  average  price  declined  from  $3.45  in 
1906  to  $3.03  in  1907.  Of  the  8  establishments  in  the  State,  one,  with 
120  ovens,  was  idle  in  1907.  This  plant  has  been  idle  for  the  last 
three  years. 

The  statistics  of  the  production  of  coke  in  Ohio  in  1880, 1890, 1900, 
and  for  the  last  five  years  are  shown  in  the  following  table: 
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Statistics  of  the  manufacture  of  coke  in  OhiOf  1880-1907, 


Year. 


1B80. 
1800. 
lOOO. 
1003. 
1004. 
1006. 
1006. 
1007. 


Estab- 

Uah- 
ments. 


Ovens. 


Built.    X^- 


616 
443 
360 
440 
539 
573 
675 
a600 


25 

1 

50 

a66 

a  14 

0 

0 

&50 


Coal  used  ! 
(short  I 
tons). 


Coke 

produced 

(short 

tons). 


Total  value 

of  coke  at 

ovens. 


172,463 
126,921 
115,269 
211,473 
165,487 
396,961 
437,567 
376,769 


100,596 
74,633 
72,116 
143,913 
109,284 
277,130 
293,994 
270,634 


S255,905 
218,090 
194,042 
528,142 
337,606 
970,897 

1,013,248 
819,262 


Value  of 
coke  at 
ovens, 
per  ton. 


12.54 
2.92 
2.09 
3.67 
3.09 
3.50 
3.45 
3.03 


Yield  of 

coalln 

coke  (per 

cent). 


69 

62.6 

68 

66 

09.8 

67.2 

71.8 


•  Includes  105  Rothberg  and  50  United  Otto  ovens. 


f>  United  Otto  ovens. 


The  larger  part  of  the  coal  used  in  coke  making  in  Ohio  is  unwashed 
run  of  mine,  though  in  1907  there  was  a  larger  proportion  of  washed 
coal  used  than  in  previous  years.  The  Otto-Hoffmann  plant  at 
Hamilton,  which  formerly  used  run  of  mine  unwashed  coal,  reported 
washing  the  coal  before  coking  in  1907.  Of  the  slack  coal  used  in 
1907  36,514  tons  were  unwashed  and  25,896  tons  washed.  The 
wadiiin^  of  the  run  of  mine  coal  at  Hamilton  is  probably  partly 
responsible  for  the  increased  yield  of  coal  in  coke,  the  percentage 
yield  having  increased  from  67.2  in  1906  to  71.8  in  1907. 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Ohio 
in  1890,  1895,  1900,  and  from  1903  to  1907  is  shown  in  the  following 
table: 

Character  of  coal  used  in  the  manufacture  of  coke  in  Ohio  since  1890,  in  short  tons. 


Year. 

Run  of  mine. 

Slack. 

Total. 

Unwashed. 

Washed. 

Unwashed. 

Washed. 

1800 

34,729 
28,053 
68,175 
174,644 
140,915 
348,502 
356,540 
268,637 

0 
0 
0 
0 
0 
0 
0 
45,712 

54,473 
10,868 
17,094 
9,216 
7,249 
10,837 
38,737 
36,514 

37,719 
13,000 
30,000 
27,713 
17,323 
37,622 
42,290 
25,806 

126,921 

1805 , 

61,921 

1000 

116,269 

190S 

211,473 

1004 

105,487 
396,961 

1906 

1006 

437,567 
376,760 

1907 

OKLAHOMA. 

Coke  making  in  Oklahoma  (Indian  Territory)  showed  a  decided 
falling  off  in  1907  as  compared  with  1906,  ana  in  1906  the  output 
was  lees  than  in  1905.  The  production  for  the  last  three  years  nas 
been,  respectively— 1905,  54,781  tons;  1906,  49,782  tons;  1907, 
19,089  tons.  The  decrease  in  the  coke  production  was  due  princi- 
pally to  the  extraordinary  demand  for  coal  which  prevailed  during 
1907,  the  ovens  being  operated  chiefly  to  utiUze  the  slack  used  in  the 
coal  "lining  operations,  and  on  account  of  the  unusual  demand  for  coal 
of  all  kinds  in  1907  there  was  less  surplus  slack  for  coke  making. 

There  are  5  coke  making  establishments  in  the  State,  of  which 
three  were  operated  in  1907.  The  100  ovens  at  Howe  have  not  been 
in  oi>eration  for  several  years,  and  the  50  ovens  at  Alderson  were  also 
idle  in  1907.  In  sympathy  with  the  demand  at  advanced  prices  for 
coal  in  1907,  the  average  price  for  coke  rose  to  $4.32  from  $4.10  in 


266' 


MINERAL  BESOURCES. 


The  statistics  of  the  manufacture  of  coke  in  Oklahoma  (Indian 
Territory^  in  1880, 1890, 1900,  and  during  the  last  5  years  are  shown 
in  the  following  table: 

Statistics  of  the  manyfacttare  of  coke  in  OTdahoma  (Indian  Territory)  1880-1907. 


Year. 


Estab- 
lish- 
ments. 

X>yens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 
per  ton. 

Built. 

Build- 
ing. 

20 

0 

2,^ 

1,646 

$4,638 

S3. 00 

80 

0 

13,278 

6,639 

21,577 

3.26 

230 

0 

79,534 

38,141 

152,204 

3.99 

286 

0 

110,088 

49,818 

227,542 

467 

286 

0 

98,847 

44,808 

.    209,165 

467 

388 

50 

123,389 

H781 

199,424 

a64 

490 

0 

95,296 

49,782 

204,206 

410 

490 

50 

38,615 

19,069 

82,447 

422 

Yield  of 

ooalin 

cokeCper 

out). 


1880. 
1890. 
1900. 
1903 
1904 
1906 
1906 
1907 


82 

60 

48 

46 

4^3 

444 

62.2 

49.4 


All  of  the  ovens  in  Oklahoma  are  of  the  standard  beehive  tyi>e  and, 
as  stated,  are  constructed  for  the  purpose  of  utihzing  slack  coal  pro- 
duced in  the  mining  operations,  and  for  which  there  is  usually  httle 
or  no  demand.  In  1906,  when  the  demand  for  coal  was  compara- 
tively light,  more  than  half  the  coal  used  in  coke  making  was  run  of 
mine  unwashed,  while  in  1907,  with  the  heavier  demand  for  coal,  no 
run  of  mine  was  used  for  coke  making,  and  all  of  the  slack  coal  used 
was  reported  as  washed. 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  1890, 
1900,  and  since  1903  has  been  as  follows: 

Character  of  coal  used  in  the  manufacture  of  coke  in  Oklahoma  (Indian  Territory)  1890^ 

1907,  in  short  tons. 


Year. 


Run  of  mine. 


Unwashed.     Washed. 


Slack. 


Unwashed.     Washed. 


TotaL 


1890 
1900 
1903 
1904 
1905 
1906 
1907 


0 

0 

0 

0 

331 

0 

0 

0 

21,891 

0 

60,802 

0 

0 

0 

0 

20,832 

1,295 

60,760 

49,407 

0 
38,616 


13,278 
58,702 
106,462 
38,067 
62,091 
44,404 
0 


13.37B 
79,634 

110,068 
98,847 

123,389 
06,296 
38,616 


PENNSYLVANIA. 


Pennsylvania  in  the  manufacture  of  coke,  as  in  the  mining  of  coal, 
far  outranks  the  other  States,  and  for  more  tnan  a  quarter  of  a  century 
has  contributed  over  50  per  cent  of  the  total  coke  product  of  tibie 
United  States.  In  1907  Pennsylvania  produced  65.02  per  cent  of  the 
total  coke  output  of  the  United  States.  Until  the  last  year  from  66 
to  60  per  cent  of  the  total  coke  production  of  the  State  has  come  from 
the  famous  Connellsville  district^  contained  in  Fayette  and  Westmore- 
land counties,  but  in  1907  the  percentage  of  this  district  to  the  total 
for  the  State  was  a  Uttle  less  than  50.  This  was  not  due  to  any  falUng 
off  in  the  Connellsville  district,  but  rather  to  an  increased  production 
in  some  of  the  other  districts,  particularly  the  Lower  Connellsville  or 
Klondike  district.  The  Lower  Connellsville  district  is  located  in 
Fayette  Coimty,  and  is  separated  from  the  Connellsville  Basin  proper 
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by  the  Greensbuig  anticline.    The  Upper  Connellsville  or  Latrobe 
district  is  the  northern  extremity  of  the  Connellsville  trough  or  basin. 

If  to  the  production  of  the  Connellsville  district  proper  is  added 
that  of  the  Upper  and  Lower  Connellsville  districts,  the  combined 
output  represents  77.06  per  cent  of  the  total  production  of  the  State, 
and  50.1  per  cent  of  the  total  output  in  the  United  States. 

The  quantity  of  coke  produced  in  Pennsylvania  in  1907  was  26,513,- 
214  short  tons,  out  of  a  total  for  the  United  States  of  40,779,564  tons. 
In  1906  Pennsylvania  produced  23,060,511  short  tons  out  of  a  total 
of  36,401,217  short  tons;  in  1905  this  State  contributed  20,573,736 
tons  out  of  a  total  of  32,231,129  tons.  Out  of  these  totals  the  Con- 
nellsville district  produced  in  1907  13,089,427  tons,  in  1906  12,057,840 
tons,  and  in  1905  11,365,077  tons.  Including  the  Lower  and  Upper 
Connellsville  districts,  the  production  for  this  entire  region  for  tnese 
years  was,  respectively,  20,430,587  tons  in  1907,  18,257,204  tons  in 
1906;  and  15,992,333  m  1905.  Compared  with  1906  the  total  pro- 
duction of  Pennsylvania  in  1907  showed  an  increase  of  3,452,703  tons, 
or  14.97  per  cent.  In  the  report  for  1906  it  was  stated  that  that  year 
was  the  most  satisfactory  in  the  history  of  the  Pennsylvania  coke 
trade,  but  in  this  respect  1907  showed  an  improvement  over  the  pre- 
ceding year.  The  production  in  1907  was  the  largest  ever  made,  and 
prices  were  still  further  advanced  over  those  of  1906,  which  had  been 
the  highest  in  recent  years  with  the  exception  of  1903,  when,  because 
of  the  coal  shortage  due  to  the  strike  in  the  anthracite  region,  coke 
prices  were  abnormally  advanced.  In  1907,  with  no  such  abnor- 
mal conditions,  the  average  price  of  coke  made  in  Pennsylvania 
exceeded  that  of  the  record  made  in  1903.  There  was  scarcely  a  time 
during  1907,  imtil  the  effects  of  the  financial  troubles  were  felt,  that 
the  production  was  in  excess  of  the  demand.  There  was  hardly  even 
any  of  the  usual  summer  idleness,  and,  as  transportation  facilities 
showed  also  an  improvement  over  1906  and  the  immediately  preceding 
years,  operators  were  able  to  market  their  product  without  serious 
delay  from  lack  of  car  supply  or  other  deficiencies  in  transportation. 

Tne  total  value  of  the  coke  product  of  Pennsylvania  in  1907  was 
$67,638,024,  against  $54,184,531  in  1906,showingagainof  $13,453,493, 
or  24.83  per  cent,  as  compared  with  the  increase  of  14.97  per  cent  in 
tonnage.  The  increase  in  value  of  1907  over  1906  was  more  than  50 
per  cent  of  the  total  value  of  the  coke  produced  in  Pennsylvania  in 
1904,  only  three  years  before. 

The  average  price  obtained  for  coke  made  in  Pennsylvania  in  1907 
was  $2.55  as  compared  with  $2.35  in  1906  and  $2.05  in  1905.  The 
price  in  1907  was  tne  highest  reported  in  recent  years.  The  percentage 
yield  of  coal  in  coke  was  66.7  as  compared  with  66.8  in  1906,  and 
while  the  percentage  was  less  in  1907  tnan  in  1906,  it  was  above  the 
average  for  recent  years. 

The  quantity  or  coal  consumed  in  the  manufacture  of  coke  in 
Pennsylvania  in  1907  was  39,733,177  short  tons,  valued  at  $42,732,546 
and  represented  26.4  per  cent  of  the  total  production  of  bituminous 
coal  in  the  State  during  the  year.  In  1906  the  consumption  of  coal 
for  coke  making  was  34,503,513  short  tons  (26.7  per  cent  of  the  State's 
total  bituminous  coal  product),  valued  at  $35,395,374.  The  differ- 
ence between  the  value  of  the  coke  and  the  coal  from  which  it  was 
made  in  1907  was  $24,905,478,  or  58.3  per  cent,  while  in  1906  the 
difference  was  $18,789,157,  or  53  per  cent.  In  1905  Wve^  ^^«t^\i<;i^ 
between  thevalue  of  the  coke  and  the  valueof  \iiie  co«X^«ia%Vi>^\^?Jl^, 
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or  42  per  cent.  Coke  prices  were  low  in  1904,  particularly  as  com- 
pared with  the  price  of  coal,  and  the  difference  in  that  year  was  only 
$3^568,206,  or  16.6  per  cent.  In  1903,  on  the  other  hand,  when  coke 
prices  were  abnormally  inflated  by  the  scarcity  of  anthracite  fuel,  the 
difference  between  the  coal  and  the  coke  values  was  nearly  60  per 
cent. 

The  number  of  coke-making  establishments  increased  from  239  to 
253,  and  the  number  of  completed  ovens  increased  from  47,185  to 
51,364,  a  gain  of  4,179.  There  were  1,337  ovens  building  at  the  close 
of  1907,  as  compared  with  2,373  at  the  end  of  1906.  The  completed 
ovens  included  405  Semet-Solvay  and  934  United  Otto  by-product 
recovery  ovens,  a  total  of  1,339  against  a  total  of  1,232  by-product 
ovens  in  1906. 

The  statistics  of  the  production  of  coke  in  Pennsylvania  for  the 
years  1880,  1890,  1900,  and  for  the  last  five  years  are  shown  in  the 
following  table: 

Statistics  of  the  manufacture  of  coke  in  Pennsylvania,  1880-1907. 


Year, 


1S§0 
laoo 

10Q3 
19M 
1906 
lOCHS 

im 


124 
100 
177 

217 
33fi 

23» 
2^*^ 


Ovma. 


Buttt. 


ing. 


23,430 

40v23l9 
42,105 
42. DOS 
4T,1S5 
«filp3&4 


74 
2,310 
1,TSS 
1,«Z1 
2.384 
2.373 
U337 


COAlUHd 

tons] . 


produced 
ions). 


4,347,5.S8 
13,D40.143 
20,339,960 
23.724,2tJ7 
22.432.0G4 
31,030,^45 
34,503,613 
30,733,177 


ToUl  Tdlu© 
Of  coke  at 


S5,2&$,040 
1^,333,574 
2(i.6^,2.Sfl 
3S,ff]ig,101 
2&, 027, 463 
42, 253, 178 
54, 184.531 
67,638.024 


Valneof 
per  ton. 


11.86 
1.01 
X22 
2.49 
1.68 
2,06 
2.35 
2.55 


Yfcldof 
ooalln 

coke  (per 
oemtV 


66 

6S.9 
66.3 

6&S 

m.7 


a  Includes  934  United  Otto  and  405  Semot-Solvay  ovens. 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in 
Pennsylvania  in  1890,  1895,  1900,  and  from  1903  to  1907  has  been  as 
follows: 

Character  of  the  coal  used  in  the  manufacture  of  coke  in  Pennsylvania  since  1890,  in  short 

tons. 


Yeat. 


Run  of  mine. 


UnwAMbed.      Waslied. 


1800 11.788,025 

Iflftfi..  ' 

190D., 
1003. 

1004. 
1905, 
10Q6. 


13,6IB.376 
17,602,033 

sa,297.tm 

10,447.aWt 
26,143.606 
27,471,566 
li07 33;»5a0|7Sl 


I 


30a,MI 

34.72S 

647,045 

644,441 

097, 77i 

1.335. 631 

3.ft72,7l2 

a.  267, 143 


SUfik. 


Dnwaabed.      Wftshed, 


fiao,iwa 

440,809 
1,300,706 
l,»8t.544 
l,S40t47l 
2,43ft»Bai 
]. 684. 152 
2,5ae^0QO 


32(3.732 
117,  KH 

801, 18» 

04«.434 

1,1(»,^W 

1.47itOS3 

l,510^l«4 


ToUL 


lS»04fl^I4S 

H3ll,5a7 

Sa,  7213(17 

22, 431,  OH 

^.500,611 
ai.7Stl7T 


PRODUCTION   BY  DISTRICTS. 

In  previous  chapters  of  this  series  it  has  been  customary  to  con- 
sider the  production  of  coke  in  Pennsylvania  according  to  certain 
well-defined  districts.  These  divisions  are  based  to  some  extent  upon 
geoCTaphic  boundaries,  but  also  upon  the  quaUty  of  the  coal  mined 
ana  the  coke  produced.  Each  one  has  been  more  fully  described  in 
some  of  the  preceding  volumes,  but  the  following  brief  statement 
regarding  the  territory  included  in  the  different  coking  districts  is 
repeated  here  for  the  sake  of  convenience. 
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The  Allegheny  Mountain  district  includes  the  ovens  along  the  line 
of  the  PennOTlvania  Railroad  from  Gallitzin  eastward  over  the  crest 
of  the  Alleghenies  to  beyond  Altoona.  The  Allegheny  Valley  dis- 
trict formeny  included  the  coke  works  of  Armstrong  and  Butler 
counties  and  one  of  those  in  Clarion  County,  the  other  ovens  in  the 
latter  county  being  included  in  the  Reynoidsville-Walston  district. 
All  but  two  of  the  Allegheny  Valley  plants  have  been  abandoned, 
and  the  production  of  these  establismnents  has  for  the  last  few  years 
been  included  in  that  of  the  Pittsburg  district.  What  was  previ- 
ously known  as  the  Beaver  district  included  the  ovens  in  Beaver  and 
Mercer  counties,  but  all  the  ovens  in  Beaver  County  have  been 
abandoned;  and  the  operations  of  the  Semet-Solvay  ovens  in  Mercer 
County  are  also  now  mcluded  in  the  Pittsburg  district.  The  Bloss- 
burg  and  Broadtop  districts  embrace  the  Blossburg  and  Broadtop 
coalfields.  The  ovens  of  the  Clearfield-Center  district  are  chiefly  in 
the  two  counties  from  which  it  derives  its  name.  A  few  ovens  con- 
structed recently  in  Elk  County  have  been  included  in  the  Clearfield- 
Center  district.  The  Connellsville  district  is  the  well-known  region 
of  western  Pennsylvania  in  Westmoreland  and  Fayette  counties, 
extending  from  just  south  of  Latrobe  to  Fairchance.  The  Lower 
Connellsville  region  is  entirely  in  Fayette  County  and  southwest  of 
the  Connellsville  basin  proper,  from  which  it  is  separated  by  the 
Greensburg  anticline.  It  embraces  the  recent  developments  in  the 
vicinity  of  Uniontown,  and  is  now  the  second  producing  district  of 
the  State.  The  Greensburg,  Irwin,  Pittsburg,  and  Reynoidsville- 
Walston  districts  include  the  ovens  near  the  towns  which  have  given 
the  names  to  these  districts.  The  Upper  Connellsville  district,  some- 
times called  the  Latrobe  district,  is  near  the  town  of  Latrobe.  The 
Semet-Solvay  ovens  at  Chester,  Steelton,  and  Lebanon^  and  the 
United  Otto  ovens  at  Lebanon  are  in  what  has  been  designated  as 
the  Lebanon-Schuylkill  district,  the  production  of  which  nas  been 
combined  with  that  of  the  Broadtop  aistrict. 

TTie  statistics  of  the  manufacture  of  coke  in  Pennsylvania  by  dis- 
tricts, in  1906  and  1907,  are  presented  in  the  following  tables: 

Coke  'production  in  Pennsylvania  in  1906  and  1907 y  by  districts. 
10O0. 


District. 


Alkghany  Mountain. 
AUeeliaiy  Valley  e... 

Broadtop' 

Ctearfleld-Center 

ConnellsTlIle 

OreensbuiK 

Irwin 

Lebanon  and  Sdhitvl- 

kffl* 

Lower  ConneUsrOle. . 

PltUboTK^ 

BinrtuMiyOle  -  Wal- 

non 

Upper  Connellsy  iUe . . 

Total 


Estab- 
lish- 
ments. 


16 
2 
5 
7 
101 
8 
5 

4 
53 
8 

8 
22 


Ovens. 


Buflt. 


•  2,137 
50 
584 

.738 

«23,616 

1,428 

581 

/507 

9,708 

A  2, 818 

2,502 
2,516 


239     47, 185 


Build- 
ing. 


Coal  used 
(short 
tons). 


Coke 

produced 

(short 

tons). 


.Total  value 

of  coke  at 

ovens. 


6137 

0 

0 

0 

142 


1,271,710  I       893,271 


0  i 

332 


978,893 

91,822 

17,956,160 

1.118,227 

348,007 

7,465,205 
2,376,403 

1,399,801 
1,497,285 


710, 143 

56,634 

12,^7,840 

678,817 

230,552 

5,188,135 
1,463,795 

770,095 
1,011,229 


2,373  ;  34,503,513  ,  23,060,511 


$2,552,967 


2,824.343 

162,722 

26,858,660 

1,041,473 

510,572 

12,046,889 
3,620,030 

1,794,127 
2,172,748 


54,184,531 


Value  of 

coke 
I>erton. 


$2.85 


Yield  of 

coal  in 

coke  (per 

cent). 


7a  2 


3.98 
2.87 
2.23 
2.42 
2.21 

2.32 
2.47  I 

2.33  I 
2.15  I 


72.6 
61.6 
67.1 
6a7 
66.2 


W 


60.4 
61.5 


55.8 
67.5 


2.35  I 


66.8 


*  Indndea  3S0  Otto-Hoffmann  ovens.  « Includes  110  Semet-Solvay  ovens. 

*  Tn^ntlfta  112  Otto-Hoffmaun  ovens.  /  Includes  275  Semet-Solvay  and  232  Otto-Hoffmann  ovens. 
«  Prodootioa  included  in  Pittsburg  district,  o  Includes  production  of  ovens  in  AUogheni  N^<(!?i  ^Ve^:e^<:^» 

*  FrodoBtlon  in  Lebanon  and  Schuvlkill  val-  h  includes  330  Otto-Hofimaxm  ami  *&  ^em&V^Vi  vj  q^-^^sa. 

kifi  fndndfwl  in  Broadtop  dJstnot. 
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Coke  production  in  Pennsylvania  in  1906  and  1907 ^  by  districU — Continued. 


Estab- 
lish- 
ments. 

Ovens. 

Ck>alused 

(3oke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 

coke 
per  ton. 

Yield  of 

District. 

Built. 

Build- 
ing. 

(short 
tons). 

coal  in 

coke  (per 

cent). 

Allegheny  Mountain. 
AUegheny  Valley  6... 
Broadtop  c 

17    a  2, 424 
2            50 

6  634 

7  706 
101   <«3.857 

0 
0 
46 

1,753,002 

1,200,502 

$3,564,117 

$2.95 

60 

1.M7-741 

1,154,874 

74,187 

13,080,427 

708,003 

210,303 

4,077,142 

101,378 

30,355,060 

402,304 

431 
2.58 
2.32 
2.85 
2.34 

74.6 

Clearfleld-Center.... 

Connnllflvilln^ 

0        'li5;388 
0  1  19.751.739 

64.3 
66.3 

Oreensburg 

8 
5 

4 

1,735 
572 

«4R2 

0 
0 

0 

1,068 

0 

0 
223 

1,206,081 
315,601 

66.1 

Irwin 

66.7 

Vill  c 

Lower  Connellsville. . 

Pittsburg/ 

ReynoldsviUe-Wal- 

UpperConneiisvilie. '. 

62  ;  12,264 
10  :<^3,135 

0  ;    2,781 
22  !    2,724 

0,150,603 
2,807,031 

1,526,123 
1,557,078 

6,310,000 
1,764,747 

870,831 
1,030,260 

15,758,040 
5,183,156 

2,386,678 
2,457,072 

2.50 
2.04 

2.74 
2.38 

60 
63.0 

57.1 
66.1 

Total 

253 

51,364 

1,337     39,733,177 

26,513,214 

67,638,024 

2.56 

66.7 

olncfudes  372  United  Otto  and  152  Nnwton-Chambers  ovens, 
b  Production  included  in  Pittsburg  district. 
c  Production  of  Lebanon  and  Schuylkill  valleys  included  in  Broadtop  district. 
d  Includes  110  Semet-Solvay  ovens. 
•    « Includes  250  Semet-Solvay  and  232  United  Otto  ovens. 
/Includes  production  of  ovens  in  Allegheny  Valley  district. 
g  Includes  330  United  Otto  and  25  Semet-Solvay  ovens. 

AUeqheny  Mountain  district, — This  district  includes  all  of  the  coke 
ovens  m  the  vicinity  of  Johnstown,  Cambria  County,  and  those  lyi^ 
along  the  line  of  the  Pennsylvania  Railroad  in  Inaiana  County,  fi 
also  includes  a  few  establishments  in  Somerset  County.  The  plants 
in  Cambria  County  include  the  Otto-HoflFmann  by-product  ovens  at 
Johnstown,  which  are  operated  in  connection  witn  the  iron  and  steel 
works  of  the  Cambria  Steel  Company.  This  plant  consisted  orig- 
inally of  60  ovens,  built  in  1895,  since  which  time  it  has  been  three 
times  enlarged— first,  by  100  more  ovens  in  March,  1899;  the  second 
enlargement,  this  time  also  of  100  ovens,  was  made  in  September, 
1904,  and  the  last,  of  112  ovens,  completed  in  February,  1907.  The 
effects  of  this  increased  equipment  is  shown  particularly  by  the  gain 
in  production  of  coke  in  this  district  in  1907,  the  output  having 
increased  from  893,271  short  tons  in  1906  to  1,209,592  short  tons  in 
1907,  a  gain  of  316,321  tons,  or  35.4  per  cent.  The  value  of  the 
product  increased  from  $2,552,967  in  1906  to  $3,564,117  in  1907,  a 
gain  of  $1,011,150,  or  39.6  per  cent.  The  average  price  per  ton, 
which  increased  from  $2.09  in  1904  to  $2.50  in  1905,  and  again  to 
$2.85  in  1906,  showed  a  further  increase  to  $2.95  in  1907.  There  are 
17  coke-makinff  establishments  in  the  district,  with  a  total  of  2,424 
ovens,  of  whicTi  2  establishments,  with  a  total  of  155  ovens,  were 
idle  throughout  1907. 

The  statistics  of  the  manufacture  of  coke  in  the  Allegheny  Moim- 
tain  district  in  1880,  1890,  1900,  and  from  1903  to  1907  have  been  as 
follows: 
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SiaiutieB  of  the  rnanu/acttire  of  cole  in  the  Allegheny  Mountain  district  of  Pennsylvania, 

1880-1907. 


Efftiih- 

llah- 

m«nta. 

Ovena. 

CobJ  ufled 

Cokfl 

product 

(short 

toaaj. 

Total  value 

ol  coIcj^  at 

ovena. 

Vttlueof 
Doke  ftt 
ovcna, 
per  ton. 

Yield  ol 

Ye*r, 

Ball*. 

Butld- 

(short 
tons). 

coaJ  to 

coke  (per 

cent). 

WM 

a 
la 

14 
IQ 
17 
17 
10 
17 

291 
1,171 
1,341 
12,047 
c2,tA3 
f2,245 
^2,137 
<2,424 

0 
0 
0 

feioo 

100 

dl42 

^137 

0 

201,145 

033,974 

ff7e,440 

1,116,345 

785,105 

1,406,540 

1,271,710 

1,753,002 

127,525 
402,514 
557,184 
739, 2C3 
551,570 
1^7.042 
893,271 
1,209,492 

1280,929 
730, 04g 
1,200,441 
2, 139, 509 
1, 152, 101 
2,421,709 
3,552,967 
3,6(54,117 

«a.27 
l.gl 
2,2(1 
2.Sd 
2,09 
2.50 
2,85 
2.05 

^ 

laxL ...,*„. 

G^5 

S§::::::::::::;:::;: 

63,6 

€Ql2 

laMu. 

70  3 

!«»„, ,,..... 

68^7 

1905. 

70*2 

1907 .„,.,,  „ 

m 

a  Includes  160  Otto-Hoflmann  ovens.  c  Includes  260  Otto-Hoffmann  ovens. 

b  Otto-Uoffmann  ovens.  d  Includes  112  Otto-Iioffmann  ovens. 

e  Includes  372  United  Otto  and  152  Newton-Chamhers  ovens. 

Broadtop  district — ^The  Broad  top  district  includes  the  ovens  in  Bed- 
ford and  Huntingdon  counties,  the  coal  for  which  is  drawn  from  the 
Broadtop  coal  field.  The  number  of  establishments  in  this  district 
was  increased  from  5  to  6  during  1907.  All  of  the  ovens  were  operated 
during  1907.  There  ^ere  50  new  ovens  added  to  the  district  during 
1907,  increasing  the  total  number  from  584  to  634,  and  there  were 
46  ovens  buildmg  at  the  close  of  1907.  The  Semet-Solvay  ovens  at 
Lebanon,  Chester,  and  Steelton,  and  the  Otto-Hoffmann  ovens  at 
Lebanon,  have  been  added  to  this  district.  This  addition  is  respon- 
sible for  the  apparently  large  increase  from  237,639  tons  in  1904  to 
483,198  tons  in  1905;  also  for  the  larger  increase  from  710,143  tons  in 
1906  to  1,154,874  tons  in  1907,  a  gain  of  444,731  tons,  or  62.6  per  cent, 
with  an  increase  in  value  from  $2,824,343  to  $4,977,142,  a  gain  of 
$2,152,799,  or  76.2  per  cent.  What  has  been  stated  in  preceding  pages 
regardinj^  the  high  value  of  coke  produced  at  by-product  ovens  is 
exemplined  in  the  statistics  in  the  following  table,  tne  large  produc- 
tion of  by-product  coke  making  the  total  value  for  the  Broadtop 
district  $4.31  per  ton,  against  $3.98  in  1906  and  $3.20  in  1905.  The 
highest  price  for  coke  obtained  in  any  other  district  of  Pennsylvania 
in  1907  was  in  the  Allegheny  Mountain  district,  where  an  average  of 
$2.95  was  obtained. 

The  statistics  of  the  manufacture  of  coke  in  the  Broadtop  district, 
including  the  output  of  the  by-product  ovens  at  Lebanon,  Chester, 
and  Steelton,  are  shown  in  the  following  table: 

StOtittia  of  the  manufacture  of  coke  in  the  Broadtop  districty  Pennsylvania,  1880-1907. 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 

per  ton. 

Yield  of 
coal  hi 

coke  (per 
cent). 

Year. 

Buflt. 

Build- 
ing. 

1880 

6 

188 
482 
532 
671 
606 
614 
584 
634 

105 
16 
0 
0 
0 
0 
0 
46 

92.894 
247,823 
179,088 
351,507 
368,807 
687.964 
978.893 
1,647,741 

61,130 
167,208 
113,448 
244,898 
237,639 
483,198 
710.143 
1,164,874 

$123,748 

314, 416 

230,680 

748,920 

646.046 

1,644.966 

2,824.343 

4,977,142 

12.40 
2.00 
2.03 
3.06 
2.71 
3.20 
3.98 
4.31 

66 

1800 

63 

1900 

63. 

1903* 

69.6 

1904& 

66.2 

ig06a 

7a  2 

1906a 

72.5 

1907  « 

74.6 

•  Indudes  production  and  value  of  coke  in  by-product  ovens  at  Lebanon. 

b  IndodM  production  and  value  of  coke  in  by-product  ovens  at  Lebanon  and  Chester. 

« Includes  production  and  value  of  coke  in  by-product  ovens  at  Steelton,  Lebanon,  and  Chester. 
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Clearfidd'Center-EUc  district — ^This  district,  as  its  name  implies, 
includes  ovens  located  in  the  three  counties  mentioned,  i.  e.,  Clear- 
field, Center,  and  Elk.  The  district  is  not  of  much  importance,  and 
while,  owing  to  the  unusual  demand  for  coke,  the  production  of  1907 
ekceeded  that  of  1906,  the  coking  industry  in  the  district  is  showing 
a  declining  tendency.  The  total  number  of  establishments  in  the 
district  is  7,  with  a  total  of  706  ovens.  Of  these  7  establkhments,  2, 
with  a  total  of  200  ovens,  were  idle  during  1907,  and  1  plant  with 
200  ovens  made  less  than  4,000  tons  of  coke,  and  another  of  106  ovens 
made  only  a  little  more  than  1  ton  per  oven  during  1907. 

The  statistics  of  production  for  the  years  1880,  1890,  1900,  and 
from  1903  to  1907  have  been  as  follows: 

Statistics  of  the  manufacture  of  coke  in  the  Clearfield- Center-Elk  district,  Pennsylvania^ 

1880-1907. 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

• 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 
per  ton. 

Yield  ol 

ooalin 

coke  (per 

cent). 

Year. 

BuUt. 

BuUd- 
tag. 

1880 

1 
7 
7 
9 
9 
8 
7 
7 

0 
701 
568 
850 
828 
648 
738 
706 

0 
0 
0 
0 
0 
0 
0 
0 

200 
331,104 
212,196 
278,329 

61,564 
182,659 

91,822 
115,388 

100 1 

212,286 

134,828 

178,276 

35,931 

119,661 

56,634 

74,187 

1200 
391,957 
283,592 
583,906 
79,746 
273,028 
162,722 
191.378 

$2.00 
J.86 
2.10 
3.28 
2.22 
2.28 
2.87 
2.58 

SO 

1890 

64 

1900 

63w5 

1903 

64 

1904 

58.4 

1905 

65.5 

1906 

61.6 

1907 

64.3 

ConndlsviUe  district — The  Connellsville  district  of  Pennsylvania  is 
the  largest  coke-producing  district  in  the  world.  The  coal  basin 
occupies  a  comparatively  narrow  synclinal  trough,  extending  in  a 
northeast-southwest  direction  nearly  across  the  two  counties  oi  Fay- 
ette and  Westmoreland,  within  the  boundaries  of  which  it  is  entirely 
contained.  It  lies  a  short  distance  east  of  the  city  of  Pittsburg,  and 
supplies  the  larger  part  of  the  fuel  consumed  in  the  iron  ana  steel 
furnaces  of  Pittsburg  and  vicinity,  the  greatest  iron-manufacturing 
center  of  the  world.  This  district,  until  1903,  produced  from  40  to 
50  per  cent  of  the  total  coke  output  of  the  United  States,  the  smaller 
percentage  during  the  last  four  years  being  due  to  the  largely  increased 
production  from  the  Lower  Connellsville  or  Klondike  region,  which  lies 
entirely  within  Fayette  County,  and  which  is  separated  from  the 
Connellsville  basin  proper  by  the  Greensburg  anticline.  If  to  the 
Connellsville  production  is  a(lded  that  of  the  lS)wer  Connellsville,  the 
supremacy  of  the  district  has  been  more  than  maintained. 

Connellsville  coal  is  the  ideal  fuel  for  coking  in  beehive  ovens,  aiid 
it  is  probably  to  the  success  of  the  beehive  practice  in  the  Connellsville 
district  that  is  due  the  prevalence  of  the  beehive  oven  in  coke  manu- 
facturing in  the  United  States,  manufacturers  being  lead  bj  the  idea 
that  because  beehive  coke  manufactured  from  Connellsville  coal  is 
the  standard  for  furnace  and  foundry  use,  other  coal  should  also  be 
coked  in  beehive  ovens,  whereas  many  coals  are  found  to  give  more 
satisfactory  results  in  retort  ovens.  All  but  110  of  the  23,857  ovens 
in  the  Connellsville  district  at  the  close  of  1907  were  of  the  beehive 
type.  The  exception  was  a  bank  of  Semet-Solvay  ovens  at  Dunbar. 
Connellsville  beehive  coke  is  considered  by  some  iron  masters  as 
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without  rival  for  blast  furnace  use,  and  is  undoubtedly  the  standard 
by  which  all  other  blast  furnace  cokes  are  judged. 

The  production  of  coke  in  the  Connellsville  district  during  1907 
amounted  to  13,089,427  short  tons,  valued  at  $30,355,050,  against 
12,057,840  short  tons,  valued  at  $26,858,660  in  1906,  a  gain  in  1907 
of  1,031,587  tons,  or  8.6  per  cent  in  quantity,  and  of  $3,496,390,  or 
13.02  per  cent  in  value.  The  combined  production  of  the  Connells- 
ville and  Lower  Connellsville  districts  in  1907  amounted  to  19,400,000 
tons,  an  increase  of  about  2,200,000  tons  over  the  preceding  year.  The 
average  price  for  Connellsville  coke  for  1907  was  $2.32,  as  against  $2.23 
in  1906  and  $1.96  in  1905.  The  number  of  establishments  in  the 
Connellsville  district  in  1907  was  the  same  as  in  1906 — 101 — but  the 
number  of  ovens  increased  from  23,616  to  23,857.  There  were  no 
ovens  reported  as  building  in  this  district  at  the  close  of  1907.  Of 
the  total  number  of  establishments,  4  with  a  total  of  191  ovens  were 
idle  throughout  1907. 

In  the  following  table  are  presented  the  statistics  of  the  manufac- 
ture of  coke  in  the  Connellsville  district  in  1880,  1890,  1900,  and  from 
1903  to  1907: 

StoHsUcs  of  the  manu/actvre  of  coke  in  the  Connellsville  region^  Pennsylvania^  1880-1907, 


Ymt. 


OVBtlS. 


BuJU. 


BuiJd- 
Lqg. 


(short 


Cokfl 

produced 

(short 

tonfi) . 


Total  valttey^l!J'^?f™?,S' 
o^«^-       per  ton,      oetit). 


IMD. 

ISQfi. 


67 
SS 
08 

101 
100 
101 

mi 


7,311 

lg,S65 

a30,%l 

d  22, 033 
d  23, 616 
d23,g^ 


731 

30 

fl80 

el3f} 

1,044 

200 

1^ 

0 


3.3«7,8» 
9p748,44» 
14,04!1,&» 
13.4fle,SW 

10,080.341 
17,05C,ltK) 
1»,75»|739 


e^  464,1% 
10,030,90? 
a,lQQ,391 
S,Sg3,220 
11,365,077 
13,ffl57i  B« 
13,080,©: 


|3,04»,«43  I 
11.537,370  I 
22,SSa,432  ! 
20,707,442 
13,  DUO,  329 
22,315,361 
2e,S5g,000 
30,3^,050 


L04 
2.23 
2.27 
1.58 
LW 
2.23 
2.32 


65l5 

ti7 
07.4 

67.1 
66.3 


a  Includes  fiO  Semet-Solvay  by-product  ovens. 
b  Includes  80  Semet-Solvay  by-product  ovens. 


e  Includes  30  Semet-Solvay  by-product  ovens. 
d  Includes  110  Semet-Solvay  by-product  ovens. 


The  following  table,  compiled  by  the  Connellsville  Courier,  of  Con- 
nellsville, Pa.,  shows  the  shipments  of  coke  from  the  Connellsville 
region  in  1906  and  1907,  by  months,  in  cars  and  tons,  with  the  average 
number  of  cars  shipped  each  working  dav  in  the  month.  These 
fibres  include  coke  made  in  the  Upper  and  Lower  Connellsville  dis- 
tricts as  well  as  in  the  Connellsville  district  proper.  It  will  be  noted 
that  while  in  1906  the  production  as  given  by  the  Courier  was  some- 
what larger  than  that  reported  to  the  Geological  Survey,  the  Survey's 
figures  in  1907  are  somewhat  in  excess  of  those  reported  oy  the  Courier. 
According  to  the  following  table  the  shipments  of  coke  from  the  Con- 
nellsville district  (including  the  Upper  and  Lower  Connellsville  dis- 
tricts) wais  19,029,058  short  tons,  while  the  production  for  these 
districts  as  reported  to  the  Survey  was  20,430,587  tons. 
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Skijnnents  of  coke  from  the  ConneHsvUle  region^  including  Upper  and  Lower  ConnelU- 
ville  districts,  in  1906  and  1907,  by  months. 


1906. 

Iftft. 

Month. 

CtttH* 

Daily 
averiLge. 

Short 
t009. 

CnfB. 

BftUy 

ilM>rt 

tons. 

Jannaf?    . .   .  - - 

02,049 

53,308 

ti3,&49 
00,167 
«e,04O 
£5,104 

eu^l 

2,334 
a,  307 
2,404 
2,372 
2,384 

2;  406 
a,fil(i 
2,607 
2,3fil 

l,66fi,747 
I;  4^5,  433 
l,tiS3,2l2 
1/104,906 
1.739, 74J 
l,(jM,20t 
1,(jCQ,545 
1,685.036 
l,tJlO,5tiO 
U850,4fi0 
1,752.334 
l/«i55,afi3 

eE2,ii4dj 
»,2ra 

61, 9» 

65,92fl 
51,^18 
03,577 

ae,4i37 
t^4,^>5lV 
41,412 
23,670 

i!,306 
^,470 
2;SS4 
2,407 
2,442 
3,461 
2,355 
2,417 
2,3S6 
2,3S5 
i,5S3 
910 

l,fiae,475 

Fftbruarv                          *  -  ^ 

i,ie5,7vi 

March             ..„_...,-..... 

1,701,342 

April  ,  . . .  .-„,... 

i,7oe,£Dn 

May ,_. .._ 

l,7S7,!>n 

June , . . .    .,...,..  ,  „ . . , 

i,fl7r,«s 

July 

AugUat..... „^,....^.. 

1,741,012 
1,787,100 

September.--- 

1,650,207 

October  .^. ......*,..-*., 

i^aos/mff 

November , 

December. ,--.-.-.-.,._.„,.... 

1,IW,T»6 
S?7,efi7 

'Fatal .......,,  H , 

745,274 

2,386 

1»,8»,338 

691,757 

2,210 

l9,Qe0,OS§ 

The  monthly  shipments  of  coke  from  this  region  in  the  years  1903 
to  1907,  as  reported  by  the  Courier,  are  given  m  the  following  table: 

Monthly  shipments  of  coke  from  the  Connellsville  region,  1903-1907,  in  short  tons. 


Month. 


January — 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 
December.. 


Total ......-.-.    13,346,230 


1«3. 


134,273 

274,863 
a4ft,0fi3 
2SS.550 
379,  S67 
aa7,239 
2ll,S2t5 
23»,2G& 
041,966 
fi2l»,7<% 
513, 1&7 


lOOC 


I 


ims. 


law. 


7X8,383 
S45,12» 
.062,1133 
lis, 043 
14t't.fl07 
9i5,520 
887,402 
975, 724 
irv^471 
14ft,X)R9 
,207,1^1 
,210,174 


1,283, 

1,497, 
1,S43, 
1,451. 
1.354. 
1,622, 
1,328, 
I,  721*. 
1,430, 
1,488. 
1,619. 


\m 

1^ 
756 
502 

470  ! 

9B8  I 

DCK^  I 
734 

238  I 

942  I 

050  I 


1,666^747 
1, 435.452 

1,6E3,212 
1,604^906 
1,739:,  743 
1,6^,200 
1,602,546 
1,685, 03a 
I,m0,fi09 
l,ii50,4&t^ 
1,752,234 
1,666,283 


12,427,463   17,SB6,S!a  I  19,QW,33G 


1107, 


l*e98,476 
I.W6,7¥t3 
1,701,342 
1,7^.560 
1,7S7,«1 
1.677,4^ 
1,741,612 
l,7ST,lSn 
l,«a0^307 
1,805,307 
1,167,796 

«n.a57 


10,  Q 


The  total  shipments,  in  cars,  for  the  last  twenty  years  were  as 
follows: 

Total  and  daily  average  shipments,  in  cars,  1888-1907, 


Yeiir. 


1890 
1891 
1892 
1893 
1894 


Daily 
average. 

905 
1.046 
1,147 

884 
1.106 

874 

900 


Total 
cars. 


Year. 


282,441  ::  1895. 

326,220  ,  1896. 

355,070  j    1897. 

274,000  1898. 

347,012  1899. 

270.930  :;  1900. 

281,677  '    1901. 


Daily 

Total    ! 

average. 

cars,     i 
441.243 

1,410 

920 

289,137 

1,181 

367,383 

1.415 

441,249 

1,076 

623,203 

1.619 

604.410 

1.857 

581,051 

Year. 

Dally 
average. 

Total 
can. 

1902 

1,986 
1,782 
1«23 
1,886 
2,385 
2,210 

024,196 
W,738 
810,750 
068,328 
745,274 
.001,757 

1903 

1904 

1905 

1906 

1907 

The  following  table  shows  the  prices  for  Connellsville  furnace  and 
foundry  coke^,  by  months,  during  the  years  1903  to  1907.  The 
abnormally  high  prices  reported  for  both  grades  of  coke  in  1902  and 
1903  was  due  to  tne  scarcity  of  fuel  caused  oy  the  strike  in  the  anthra- 
cite region  and  were  for  prompt  delivery,  and  although  these  prices 
were  quoted  and  were  actually  obtained  for  coke  sold  for  prompt 
delivery,  the  net  returns  to  the  producers  in  1902  and  1903  were  not  so 
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laige  as  in  1907,  nearly  all  of  the  coke  shipped  in  1903  having  been  sold 
on  contracts  made  months  before,  so  that  while  it  appears  that  prices 
for  pronipt  delivery  were  quoted  for  furnace  coke  as  high  as  $12  in 
1902  ana  $7  in  1903,  the  average  returns  to  the  manufacturers  was 
$2.28  in  1902  and  $2.27  in  1903,  whereas  in  1907  the  average  price  for 
the  year  of  Connellsville  coke  was  $2.32,  the  highest  figure  of  which 
there  is  any  record.  The  prices  quoted  in  the  following  table  are  for 
strictly  Connellsville  coke  as  reported  by  The  Iron  Age.  '  'Main  line '' 
and  *'outside"  cokes  are  usually  quoted  from  15  to  25  cents  below 
strict  Connellsville: 

Prices  of  CannelUville  furnace  and  foundry  coke,  J90S-J907f  by  months. 


Furnace. 

Month. 

1903. 

1 
1904                     1906. 

1906. 

Sixmonthfl' 
contracts. 

Prompt 
delivery. 

tft.  00  to  17.00 
450to  5.50 
SiOOto  5.50 
450to  5.00 
3.50to  400 
2. 75  to  3.50 
2.50 
2.00to  2.50 
2.00to  2.60 
1.75  to  2.10 
1.65  to  2.00 
1.65  to  1.75 

1907. 

Jan 

l3.76toU00 
3.fi0to  400 
3.50tO  4.00 
3.76tO  400 
3.00to  Z.SO 
2.75to  3.00 
2.fi0 
2.25to  2.fi0 
2.25to  2.fi0 
2.00to  2.10 

fl.60tofl.65  !  S2.10toS3.00 

S2.15tof2.75 
2.10to  2.60 
2.20to  2.50 
2. 30  to  2.75 
2. 30  to  2.75 
2.30to  2.50 
2. 40  to  2.75 
2. 75  to  2.85 
2. 85  to  2.90 
2. 75  to  3.25 
3. 00  to  3.60 
3.00to  3.60 

S3. 60  to  S3. 75 

FW) 

1.50tO   1.65 
1.60  to   1.75 
1.60  to  1.65 
1.60to   1.65 
1.40  to  1.65 
1.40  to   1.60 
1.45  to  1.50 
1.40to   1.50 
1.45  to  1.65 
1.75  to  2.15 
2.10to  2.45 

2. 00  to  2.75 
2. 25  to  2.60 
1.90  to  2.25 
l.SOto  2.00 
1.75  to  2.10 
1.75  to  2.10 
1.80  to  2.10 
1.90to  2.50 
2.35to  3.10 
2.85 to  3.00 
2. 75  to  2.90 

3. 60  to  3.65 

Mar. 

2.90to  3.26 

June 

jny 

Nov.'."..*!!!. 

2.65to  2.85 
2.00to  2.85 
1.75  to  2.65 
2.40to  2.60 
2. 40 to  2.86 
2. 75  to  2.90 
2. 75  to  3.00 
2. 00  to  2.75 

Deo 

2.00to  2.50 

Month. 

Foundry. 

1908.a 
$4  75  tots.  00 

n 

5.00 
400 
3.25to  400 
3.00to  3.25 
3.00 
2. 75  to  3.00 
2.75to  3.00 

1903.b 

1904 

1905. 

1906. 

1907. 

Jen 

16. 00  to  17.50 
6.00to  7.00 
6.00to  7.00 
5.50to  6.00 
400to  5.50 
3.50to  400 
3.00to  3.50 
3.00 
2. 75  to  3.00 
2. 75  to  3.00 
2. 50  to  2.65 
2. 15  to  2.60 

6Pron 

t2.10tof2.50 
2.10to  2.25 
2. 10  to  2.50 
2. 15  to  2.50 
2. 00  to  2.15 
1.80 to  2.00 
1.75  to   1.85 
1.75  to  1.85 
1.75  to  2.00 
l.SOto  2.25 
2.00to  2.60 
2. 25  to  2.50 

S2.25toS2.75 
2.60to  3.00 
2. 75  to  3.25 
2. 65  to  3.00 
2. 50  to  2.75 
2. 35  to  2.65 
2. 25  to  2.50 
2.25to  2.50 
2.40to  3.00 
2. 75  to  3.50 
3.50to  400 
3.40to  400 

f2. 75  to  S3. 60 
2.60to  3.00 
2. 75  to  3.26 
2. 90  to  3.10 
2. 65  to  3.10 
2. 65  to  2.75 
2. 75  to  3.00 
3.00to  3.25 
3.25 to  3.50 
3. 25  to  400 
3. 75  to  4  60 
3. 75  to  4  50 

S4  00toS4.60 

Feb 

3. 75  to   4  60 

Mar. 

3. 60  to  4  00 

Apr. 

3. 25  to  3.75 

MSy- 

Jane 

Jmy 

Not 

2. 75  to  3.25 
3.00to  3.25 
3. 00  to  3.25 
3. 00  to  3.75 
3. 15  to  3.60 
3.25to  3.40 
2.60to  3.00 

Deo ! 

2.60to  2.75 

mtiact  prices. 

oCc 

ipt  delivery.                 c  No  contract  prices  qi 

loted. 

Greensburg  district — The  ovens  in  the  Greensbuig  district  are  all 
located  in  the  vicinity  of  the  city  of  Greensburg.  Tnere  are  8  estab- 
lishments in  the  district,  and  there  were,  at  the  close  of  1907,  1,735 
ovens  in  the  district,  of  which  only  10  were  idle  throughout  the  year. 
The  total  production  in  1907  amounted  to  798,003  short  tons,  as 
against  678,817  tons  in  1906  and  551,233  in  1905.  The  value 
increased  from  $1,155,958  in  1905  to  $1,641,473  m  1906  and  to 
$2,273,078  in  \;907.  The  average  price  per  ton  advanced  from  $2.42 
in  1906  to  $2.85  in  1907. 

The  statistics  of  the  manufacture  of  coke  in  the  Greensburg  district, 
Pennsylvania,  in  1889,  1890,  1900,  and  from  1903  to  1907  are  given 
in  the  following  table: 
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Statistics  of  the  manufacture  of  coke  in  the  Greensburg  district,  Pennsylvania,  1889-1907. 


Estaly- 

Ush- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 
per  ton. 

Yield  of 
coal  In 

coke  (per 
cent). 

Year. 

Built. 

BuUd- 
Ing. 

1889 

2 
2 

5 

7 
7 
7 
8 
8 

50 
58 
680 
1,332 
1,332 
i;328 
1,428 
1,735 

16 

0 

280 

0 

0 

100 

260 

0 

32,070 

44,000 

331,306 

813,216 

611,303 

908,003 

1,118,227 

1,206,961 

20,450 
30,261 
196,709 
451,386 
314,954 
561,233 
678,817 
798,003 

121,623 
44,290 

442,704 
1,477,134 

561,228 
1,156,958 
1,641,473 
2,273,078 

$1.05 
1.46 
2.26 
3.27 
1.76 
2.10 
2.42 
2.85 

63.8 

1890 

68.7 

1900 

59.4 

1903 

65.5 

1904 

61.6 

1905               

60.7 

1906 

6a7 

1907 

66.1 

Irwin  district — This  district,  which  is  of  minor  importance,  includes 
672  ovens,  located  near  the  town  of  Irwin  in  Westmoreland  County. 
The  production  in  1907  was  slightly  less  than  that  of  1906,  the  out- 
put (leclining  from  230,652  short  tons  in  1906  to  210,393  tons  in  1907, 
with  a  decrease  from  $510,572  to  $492,304.  In  general  sympathy 
with  the  advanced  prices,  however,  the  average  price  for  coke  in 
this  district  increased  from  $2.21  in  1906  to  $2.34  in  1907.  The  Irwm 
district  began  manufacturing  coke  in  1889.  The  statistics  of  pro- 
duction in  that  year,  in  1890, 1900,  and  from  1903  to  1907,  have  been 
as  follows: 

Statistics  of  the  manufacture  of  coke  in  the  Irwin  district,  Pennsylvania,  1889-1907. 


Estab- 

Ush- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

(short 
tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 
per  ton. 

Yield  of 
coal  in 

coke  (per 
cent). 

Year. 

Built. 

Bund- 
ing. 

1889 

4 

606 
661 
607 
091 
691 
680 
581 
572 

0 
0 
0 
0 
0 
27 
0 
0 

373,913 
270,476 

93,647 
207,067 

14,468 
258,039 
348,007 
316,601 

243,448 
172,329 
61,630 
133,290 
8,793 
164,601 
230,552 
210,393 

9361,304 
256,458 
153,743 
334,434 
14,576 
325,746 
510,572 
492,304 

$1.44 
1.49 
2.40 
2.51 
1.66 
1.98 
2.21 
2.34 

66 

1890 

1900 

1903 

4 

5 
6 
6 
6 
5 
5 

63.7 
65l8 
64.4 

1904 

6a8 

1905     

63.8 

1906 

66.2 

1907 

66i7 

Lower  ConneUaviUe  district. — ^This  district,  sometimes  called  the 
'*  Klondike,"  is  located  in  the  western  part  of  Fayette  County,  imme- 
diately west  of  the  southern  end  of  the  Connellsville  basin,  from 
which  it  is  separated  by  the  Greensburg  anticline.  Altliough  but  8 
years  old,  having  been  opened  in  1900,  it  ranks  next  to  Connellsville 
among  the  coke-making  districts  in  the  United  States,  having  in  1906 
and  1907  produced  more  than  3  times  the  output  of  the  Flat  Top 
district  in  Virginia  and  West  Virginia,  which  imtil  1902  was  the  second 
coke-producing  region  in  the  United  States.  The  development  of 
this  district  surpasses  all  records  in  the  United  States,  and  the  pro- 
duction has  ^own  with  phenomenal  rapidity.  Following  the 
abnormal  conditions  in  1904  the  production  of  coke  in  Pennsylvania 
showed  a  decrease  in  everjr  district  except  the  Lower  Connellsville, 
which  showed  an  increase  in  1904  over  1903  of  558,158  short  tons, 
while  the  total  prpduction  of  the  State  decreased  789,868  tons.  The 
record  for  1905  showed  an  increase  of  nearly  1,000,000  tons  over  1904, 
and  1906  showed  a  gam  of  1,300,000  over  1905.  The  statistics  for 
1907  show  a  further  mcrease  of  1,122,765  tons  or  21.7  per  cent  over 
1906  with  an  increase  in  value  of  $3,711,160  or  30.8  per  cent.  The 
62  coking  establishments  in  the  district  include  3  incomplete  at  the 
close  of  1907,     There  was  a  total  of  12,264  ovens  completed  and 
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1  068  building.     None  of  the  establishments  except  those  which  were 
incomplete  were  idle  during  1907. 

The  record  of  the  district  for  the  eight  years  of  its  existence  has 
been  as  follows: 

Statistics  of  the  manufacture  of  coke  in  the  Lower  Conndlsmlle  district,  Pennsylvania, 

1900-1907. 


IflOft. 


Otbilh. 


Bultt. 


2,(03 
3,251 
4,253 
fi,753 
6,570 
7,484 
B.T<S 
12,3fl4 


BuUd- 
tag. 


1,112 

30 

705 

7530 

250 

1.  H5 

1,502 

l,OtB 


Coal  uaed 
(short 
tons). 


579,928 
I,flt5ej82f. 

3, 4£i2, 608 
4,229,765 
5,636,812 
7,465,305 


Coke 

prodiH)iMl 

(abort 

tona). 


Tout  v&lus 
of  coke  at 


38^,909 
1hU6,379 
1,999.111 
2.329.2ae 
2,S87,456 
3.  an,  310 
5,  \m,  135 
6,310,900 


1,991,699 
4,701,0(38 
5,522,S84 
4,623,1^ 
7,532,382 
12,046,389 
1S,TSB,049 


Vftluft  Of 
coke  at 

per  ton. 


S2.0S 
1.7S 
2.4B 
2.37 

i,m 

1.95 
2.32 
2.50 


Yldd  of 
coftlln 

ookB  (per 
cent). 


6£.£ 

67,2 
07.5 
£8.2 
08^3 


Lebanon  VdUey  and  SchuylkiU  districts, — All  of  the  by-product 
ovens  in  the  Lebanon  and  Schuylkill  valleys,  which  include  120 
Semet-Solvay  ovens  at  Steelton,  40  at  Chester,  90  Semet-Solvay  ovens 
at  Lebanon,  and  ?32  Otto-HoflFman  ovens  at  Lebanon,  were  operated 
during  1907.  The  total  production  of  these  4  plants  in  1907  amounted 
to  909,188  short  tons.  In  1906,  when  the  Semet-Solvay  ovens  at 
Chester  and  Steelton  were  not  in  operation,  the  production  amounted 
to  559,601  short  tons,  and  in  1905  the  production  was  297,716  short 
tons. 

Pittsburg  district, — ^A  large  part  of  the  production  of  the  Pittsburg 
district  is  from  slack  coal  obtained  from  the  mines  along  the  slack- 
water  navigation  of  the  Monongahela  River  and  is  brought  to  Pitts- 
burg on  barges.  Some  run-of-mine  coal  is  also  brought  from  the 
fourth  pool  or  the  Monongahela  River  at  Pittsburg.  The  production 
of  120  Otto-HoflFman  ovens  at  Glassport  and  25  &met-Solvav  ovens 
at  Sharon,  in  Mercer  County,  is  included  in  this  district.  The  pro- 
duction in  1907  amounted  to  1,764,747  short  tons,  valued  at  $5,183,- 
156,  against  1,463,795  short  tons,  valued  at  $3,620,030  in  1906,  an 
increase  of  300,952  tons  or  20.6  per  cent  in  quantity,  and  of  $1,563,126 
or  43.2  per  cent  in  value.  There  are  12  establishments  in  the  district 
with  a  total  of  3,185  ovens.  The  only  plant  idle  during  1907  was  the 
Semet-Solvay  plant  of  25  ovens  at  Sharon. 

The  statistics  of  the  manufacture  of  coke  in  the  Pittsburg  district 
for  1880,  1890,  1900,  and  from  1903  to  1907  are  given  m  the  following 
table: 

Statistics  of  the  manufacture  of  coke  in  the  Pittsburg  district,  Pennsylvania,  1880-1907, 


Efitab- 

Uah- 

memu. 

Orons. 

Coal  uaed 
(short 
tons). 

Colra 
produced 

tona). 

i05,  974 

93.984 

570.  tiTS 

»77,C40 

841,450 

1, 4413,774 

1,403,795 

1,764,747 

Total  TftUiB 

ol cote  at 

o¥ena. 

VMm  Of 
coke  at 
ovens, 
per  ton. 

Ykildof 
coaltn 

Year. 

Built. 

BuUd- 
Ing. 

USD 

31 

P 
S 

8 

10 

M2 

534 

541 
1,641 
1,636 
2,195 
2,226 
2,868 
*3,185 

0 
0 
0 

350 
0 

380 
0 
0 

IH393 

149;:^ 

8*^,610 
1,404,660 
3^376.029 

2,317. ise 

2,376,403 
2^807,9^1 

t254,500 
171.435 
1.418,3S2 
2,632,827 
l,7ft\257 
»,  509.436 
3,030,030 
5,183,150 

12, «) 
I.S2 
2,48 
3.00 
2.13 
2L46 
2,47 
2.94 

AS 

im. —..... 

IflOi*. ,,,, - 

63 
6<kl 
02.  & 

WW*::::::::::::::.: 

ei.l 

190t5». , 

63.2 

i9oe« 

m.s 

1907ft...... 

62. » 

•  IxMdudes  ovens  and  prodootlon  In  Allegheny  Valley  district. 

k  Inciodee  2  establishments  in  Mercer  County,  1  in  Beaver  County,  and  2  in  Allegheny  Valley  district. 

•  Indudes  330  United  Otto  and  25  Semet-Bolvay  ovens. 
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ReynoldsviUe-  Wdlston  district, — This  district,  in  Jefferson  and  Clear- 
field counties,  includes  all  of  the  ovens  along  the  line  of  the  Rochester 
and  Pittsburg  Railroad,  as  well  as  those  of  the  low-grade  division  of 
the  Allegheny  Valley  Railway,  and  those  connected  with  the  mines 
of  the  New  i  ork  Central  and  Hudson  River  Railway.  The  number 
of  establishments  in  the  district  increased  from  8  in  1906  to  9  in  1907. 
All  of  these  were  operated  during  1907,  and  the  production  increased 
from  770,095  short  tons  in  1906  to  870,831  short  tons  in  1907,  with 
an  increase  in  value  from  $1,794,127  m  1906  to  $2,386,678  in  1907. 
The  average  price  per  ton  advanced  from  $2.33  to  $2.74. 

The  foUowmg  are  the  statistics  of  the  manufacture  of  coke  in  the 
Reynoldsville-Walston  district  for  the  years  1880,  1890,  1900,  and 
from  1903  to  1907: 

Statistics  of  the  manufacture  of  coke  in  the  Reynoldsville-  Wdlston  district^  Pennsylvania, 

1880-1907, 


Year. 


19DT. 


EaUb- 


Built. 


117 

1,737 
2,010 
2*003 
2,101 
3,303 

2,7S1 


BuQd- 


0 
0 
0 
0 

aoo 

200 
0 
0 


(abort 


46,066 

1,115,023 
^420,709 

i,sL9,aa7 

L30tt,S01 
J,S^,123 


Coke 

produced 
(ahan 
tout). 


Total  Y»lue 
ofcokaat 

oven*. 


28,000 
106,  IM 

fii0,3£0 
70B,G0^ 
S31,9D4 
770.(»fl5 

«7a,8ai 


1,347,800 
1,535,060 

i,«as,«34 

l,7W,l3r 


Vaine  of  YMd  of 
coke  At  I  «ob1  In 
ayfrn^r   i  *oke  (P^r 

per  Um.      cent). 


fl.Gfi 

3.32 
Z2I 
1.97 
3.33 
X74 


57.4 
54 

56.8 

£7,1 


Upper  ConneUsvUle  district, — This  district  includes  that  portion  of 
the  Connellsville  trough  or  basin  which  Ues  north  of  a  pomt  a  sh(»rt 
distance  south  of  the  town  of  Latrobe,  Westmoreland  County.  The 
coal  of  this  district  differs  somewhat  from  that  of  the  basin  proper, 
so  that  in  addition  to  its  geographic  position  there  is  another  reason 
for  separating  the  production  from  that  of  the  Connellsville  district. 
The  production  in  1907  amounted  to  1,030,260  short  tons,  valued  at 
$2,457,072,  against  1,011,229  short  tons,  valued  at  $2,172,748  in  1906, 
indicating  a  small  increase  in  tonnage  with  a  larger  increase  in  vahie, 
the  average  price  per  ton  having  advanced  from  $2.15  in  1906  to 
$2.38  in  1907. 

In  the  following  table  are  given  the  statistics  of  the  manufacture 
of  coke  in  the  Upper  Connellsville  district,  Pennsylvania,  in  1880, 1890, 
1900,  and  from  1903  to  1907: 


Statisiics  of  Uie  manufacture  of  coke  in  the  Upper  Connellsmlle  district^  Penntyh 

1880-1907. 


Year. 


Estab- 
<    lish- 
ments. 


1880 8 

1890 14 

1900 14 

1903 19 

1904 19 

190& 19 

1906 1  22 

1907 1  22 


Ovens. 


BuUt. 


757 
1,«0 
1.999 
2,566 
2,660 
2,434 
2,516 
2,724 


CcHil  umd 


^:'-|  issj! 


0 

28 
0 

2m 

27  ' 

30 
332 
223 


}19,K7 

880,377 
1,013,170 

1,180.947 
601,236 
1,159, 1» 
1,107,285 
l,6B7,»:s 


Coke 

prodiu^l 

(■bort 


Totdl  voJue 
of  coke  At 


229,4^ 

577,2*6 
l»D,44» 
784,  m 
WO,  5m 
TfiS.IMfl 


«397h04A 

1.00S,1(B 

1,378,  tea 

2;,  133,613 

800,097 

1,445,566 

3,17!2,748 
2,457,032 


Vftliieof 
ccyke&t 

par  ton. 


L7A 
2,00 
2.73 
LSI 
1.91 
3.1A 
2.S 


otaI  to 
cckft  (per 


71 
41.9 
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TENNESSEE. 

The  coke-making  industry  of  Tennessee  has  remained  nearly  sta- 
tionary in  the  last  three  years,  the  production  in  1907  having 
amounted  to  467,499  short  tons,  as  compared  with  483,428  tons  in 
1906,  and  468,092  tons  in  1905.  The  production  of  1907  was  within 
5,607  tons  of  the  average  for  the  three  years.  In  regard  to  the  value 
or  the  product,  however,  there  has  been  a  decided  increase,  from 
$1,184,442  in  1905  to  $1,350,856  in  1906  and  to  $1,592,225  in  1907. 
The  average  price  per  ton,  which  was  as  low  as  $2.39  in  1904,  ad- 
vanced to  $2.53  in  1905,  $2.79  in  1906,  and  $3.41  in  1907. 

The  total  number  of  establishments  in  the  State  at  the  close  of  1907 
was  18,  an  increase  of  1  over  1906.  Of  these  18  establishments  5,  hav- 
ing a  total  of  769  ovens,  were  idle  throughout  the  year.  There  was 
one  establishment  whose  ovens  were  incomplete  at  the  close  of  the  year 
and  did  not  contribute  to  the  production  auring  1907.  In  1906  tnere 
were  17  establishments,  3  of  which,  with  a  total  of  536  ovens,  were  idle 
during  the  year.  It  appears  from  this  that  Tennessee  did  not  par- 
ticipate in  the  general  increased  tonnage,  though  it  did  receive  the 
benefit  of  the  higher  prices  which  prevailed  during  1907.  The  18 
establishments  in  1907  represented  a  total  equipment  of  2,806  ovens, 
compared  with  2,731  in  1906.  There  were  80  ovens  building  at  the 
close  of  the  year. 

The  statistics  of  the  manufacture  of  coke  in  Tennessee  in  the 
years  1880.  1890,  1900,  and  from  1903  to  1907  are  shown  in  the  fol- 
lowing table: 

Statistics  of  the  manufacture  of  coke  in  Tennessee,  1880-1907. 


ERtab- 

liah- 

ments. 

Ovens. 

Coal  used 
(short 
ions). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 

per  ton. 

Yield  of 
coal  in 

coke  (per 
centj. 

Year. 

Built. 

BuUd- 
Ing. 

1880 

6 
11 
14 
16 
17 
16 
17 
18 

666 
1,664 
2,107 
2,439 
2,486 
2,615 
2,731 
2,806 

68 
292 
340 
304 
190 

60 
138 

80 

217,656 
600,387 
854,789 
1,001,356 
718,181 
862,320 
929,405 
825,221 

130,609 
348,728 
475,432 
546,875 
379,240 
468,092 
483,428 
467,499 

1316,607 
684,116 
1,260,555 
1,706,722 
905,540 
1,184,442 
1,350,856 
1,502,225 

$2.42 
1.96 
2.67 
3.12 
2.39 
2.53 
2.79 
8.41 

60 

1800. 

58 

1900. 

56.6 

1903 

54.6 

1904 

52.8 

1906. 

52 

1906 

1907 

5&6 

The  character  of  coal  used  in  the  manufacture  of  coke  in  Tennessee 
has  been  for  several  years  about  equallj  divided  between  run  of  mine 
and  slack.  In  1907  the  coal  used  consisted  of  770,824  tons  of  washed 
coid.  In  addition  to  this  there  were  54,397  tons  of  unwashed  run 
of  mine.    All  of  the  slack  was  washed. 

The  following  table  exhibits  the  character  of  the  coal  used  in  the 
manufacture  of  coke  in  Tennessee  in  1890,  1896,  1900,  and  from  1903 
to  1907: 

Character  of  coal  used  in  the  manufacture  of  coke  in  Tennessee,  1890-1907,  in  short  tons. 


Year. 


1890. 
18B6. 
1900. 
1903. 
1904. 
1906. 
1906. 
1907. 


Run  of  mine. 


Unwashed.      Washed. 


255,350 
96,744 

160,697 

157,717 
1,471 

134,432 
81,825 
54.3U7 


349,448 
404,949 
302,943 
244,302 
509,532 
386,  QM 


Slack. 


Unwashed.      Washed. 


273,028 
285,906 
24,122 
74,560 
60,784 
46,073 
142,%4a 


72,000 
242,721 
330,522 
364,130 
362,983 
437,513 


TotaL 


437,513  (  tStS£...i5l» 


600,387 
684,656 
854,789 
1,001,356 
718, 181 
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UTAH. 

As  there  is  but  one  company  in  Utah  engaged  in  the  manufacture 
of  coke  the  statistics  of  production  have  been  included  with  those  of 
the  State  of  Colorado^  wnich  adjoins  Utah  on  the  east.  The  coals  of 
Utah  which  are  used  m  the  manufacture  of  coke  are  practically  iden- 
tical in  character  with  those  of  western  Colorado. 

VIRGINIA. 

All  of  the  coking  coals  of  Virginia  are  contained  within  a  few  coun- 
ties in  the  extreme  southwestern  portion  of  the  State,  which  are  within 
the  coal  fields  of  the  Appalachian  province.  There  has  been  consid- 
erable activity  shown  in  the  development  of  properties  in  the  last  few 
years,  particularly  in  Wise  and  Lee  coimties,  and  although  the  pro- 
duction for  1907  was  slightly  less  than  in  1906,  there  is  strong  proba- 
bility of  a  marked  increase  within  a  few  years,  particularly  following 
the  development  of  the  work  which  has  been  in  progress  in  the  Black 
Moimtain  region  of  Lee  Coimty,  which  has  been  going  on  for  the  last 
two  or  three  years.  The  decrease  in  1907  was  mie  to  the  monetary 
troubles  in  the  latter  part  of  the  year,  this  region  feeling  the  eflFects 
of  the  financial  stress  almost  immediately.  As  it  was,  the  production 
decreased  from  1,577,659  m  1906  to  1,545,288  short  tons  in  1907,  a 
loss  of  32^379  tons  or  2.1  per  cent.  Owing,  however,  to  the  better 
prices  which  prevailed  during  the  greater  part  of  the  year  the  value 
of  the  coke  produced  in  1907  shows  an  increase  of  $154,074,  or  from 
$3,611,659  in  1906  to  $3,765,733  in  1907.  There  were  19  establish- 
ments in  1907,  an  increase  of  1  over  1906,  and  the  total  number  of 
ovens  increased  from  4,641  to  5.333  in  1907.  One  establishment  of 
400  ovens  was  idle  throughout  tne  year,  and  this  was  due  to  the  fact 
that  the  mines  at  Keokee  are  still  in  process  of  developmbnt.  The 
Newton-Chambers  ovens  at  Pocahontas,  56  in  number,  continued 
idle  during  1907.  The  greater  part  of  the  development  which  has 
resulted  in  actual  production  during  the  last  few  years  has  been  car- 
ried on  in  Wise  Coimty  on  the  Clinch  Valley  branch  of  the  Norfolk 
and  Western  Railroad.  The  coke  in  this  district  is  the  only  coke  at 
the  present  time  made  in  Virginia  from  coal  mined  exclusively  within 
the  State.  There  are  two  plants  in  Virginia,  one  at  Lowmoor  and 
one  at  Covington,  the  coal  for  both  of  which  is  drawn  from  the  mines 
in  the  New  Kiver  district  of  West  Virginia.  The  coals  for  the  ovens 
at  Pocahontas  and  part  of  the  Flat  Top  district  of  Tazewell  Coimty 
is  obtained  from  mines  whose  workings  extend  across  the  State 
boundary  line  into  West  Virginia  and  a  part  of  this  coal  production 
should  be  properly  credited  to  West  Virginia.  The  openings  of  the 
mines,  however,  and  the  coke  ovens,  are  in  Tazewell  County,  and  it  is 
customary  to  credit  the  coal,  as  well  as  the  coke,  to  Virginia.  The 
total  proauction  of  Wise  County  in  1907  amoimtea  to  1,353,225  short 
tons,  or  87.6  per  cent  of  the  total  for  the  State. 

The  statistics  of  the  manufacture  of  coke  in  Virginia  in  1883,  when 
the  first  operations  were  begun,  and  in  1890,  1900,  and  from  1903  to 
1907,  inclusive,  are  shown  in  the  following  table: 
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8tati9tic8  of  the  manvfacture  of  coke  in  Virginia,  188S-1907. 


Year. 


EaUtH 
Usb- 


OTens. 


BuUt, 


Build* 
log. 


rsbort 


produc&d 
f  short 


Total  viUtie 
ol'cdko  at 


Valuo  of 
coke  at 
OTenfi, 
per  ton. 


YWdof 
coal  In 
oo]£e(por 
t). 


coatj. 


mo. 

1900. 
19113 
19H. 
190$. 
1900. 
1907. 


aoo 

£50 
n2,3SL 

a4,M5 
0  4.549 
ct  4,511 
nSp333 


0 

im 

300 

6£ 
0 

ao 


39^000 

261,583 

l,0KiHfi27 

1h&JO,23.5 

l,{;96,g05 

2,290,227 
2,2fl4,720 


25,340 
HJ6,ti47 
GSg,15fl 
l,l7tJ,435 
l,10l,71(i 
J,4yf»>48l 
1,577,659 
L54S/28d 


944,346 

378,724 

1,464,560 

2,T24,047 

1.772,717 

3,61L&5» 
3,705J33 


11.76 
1.98 
2.14 
2.32 

i.m 

2;,  44 


95 

ee 

63.2 
03.2 
67.3 

6&7 
08.2 


'*  Includes  56  Newton-Chambers  by-produot  ovens. 

All  the  coal  used  in  the  manufacture  of  coke  in  Virginia  during  1907 
was  unwashed.  Of  the  2,264,720  tons  used  1,271,518  tons  were  run- 
of-mine,  and  993,202  tons  were  slack. 

The  following  table  shows  the  character  of  the  coal  used  in  coke 
making  in  Virginia  in  1890,  1900,  and  from  1903  to  1907: 

Character  of  coal  used  in  the  manufacture  of  coke  in  Virginiaf  1890-1907,  in  short  tons. 


Year. 

Run-of-mine. 

Slack. 

Total. 

Unwashed. 

Washed. 

Unwashed. 

Washed. 

1800 

98,215 
620,207 
857,332 
1,213,226 
1,096,656 
1,014,209 
1,271,518 

0 
0 
0 
44,222 
0 
228,347 
0 

153,468 

463,620 
1,002,893 

3^9,467 
1,087,713 
1,063,581 

993,202 

0 
0 
0 
0 
0 
0 
0 

251,683 
1,083,827 
1,860,226 
1,636,906 
2,184,360 
2,296,227 
2,264,720 

1900 

1908 

1904 

1906 

1906 

1907 

WASHINGTON. 

Washington  is  the  only  one  of  the  Pacific  Coast  States  in  which,  so 
far  as  known,  coking  coals  occur.  The  coking  operations  of  Washing- 
ton, when  compared  with  those  of  some  of  the  eastern  States,  are  not 
of  great  importance,  but  they  are  of  importance  and  of  interest  as 
establishing  the  fact  that  it  is  possible  to  make  metallurgical  coke 
from  Pacific  Coast  coal.  All  tne  coking  operations  are  in  Pierce 
Coimty  in  the  central  part  of  the  State.  There  are  five  establish- 
ments in  the  State,  four  of  which  made  coke  in  1907.  The  only  idle 
plant  was  a  small,  practically  experimental  establishment  of  6  ovens. 
The  other  4  establishments  had  a  total  equipment  of  210  ovens,  and 
the  production  in  1907  amoimted  to  52,028  short  tons,  valued  at 
$293,019,  against  45,642  short  tons,  valued  at  $226,977  in  1906.  The 
average  price  per  ton  advanced  from  $4.99  in  1906  to  $5.63  in  1907. 
All  the  coal  used  in  coke  making  in  Washington  in  1907  was  washed. 
Three  of  the  plants  used  washed  run-of-mine  and  one  used  washed 
slack. 
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The  coke-making  industry  of  Washington  began  in  1884,  when  400 
tons  of  coke  were  produced.  The  record  since  that  time  has  been  as 
follows: 

Statistics  of  the  many/actvre  of  coke  in  Washington,  1884^1907. 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

fshort 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
ookeat 
ovens, 

per  ton. 

Yield  of 
coal  in 

coke  (per 
cent). 

Year. 

BuUt. 

BuUd- 
Ing. 

1884 

1800 

1 
2 

0 
30 
90 
256 
256 
216 
216 
216 

0 
80 
0 
0 
0 
0 
0 
0 

700 
9,120 
54,310 
73,119 
76,993 
85,715 
76,896 
85,860 

400 
5,837 
33,387 
45,623 
45,432 
53,137 
45.642 
52,028 

11,900 
46,606 
160,165 
214,776 
207,357 
251,717 
226,977 
293,019 

U75 
8.00 
4.80 
4.71 
4.56 
4.74 
4.99 
5.63 

57.5 

64 

1900 

2 
6 
6 
5 
5 
5 

61.5 

1903 

62.4 

1904 

50 

1905 

62 

1906 

59.4 

1907 

6a6 

WEST  VIRGINIA. 

For  a  quarter  of  a  century,  during  which  the  statistics  of  the  coke 
production  of  the  United  States  have  been  collected  by  the  Geolog- 
ical Survey,  and  imtil  the  close  of  1906  West  Virginia  and  Alabama 
have  been  closef  rivals  for  second  place  among  the  coke-producing 
States  and  have  frequently  alternated  with  each  other  for  the  posi- 
tion. During  1907,  however,  there  was  a  marked  increase  in  the 
production  or  coke  in  West  Virginia,  while  that  of  Alabama  declined. 
As  a  result  of  this,  the  lead  of  over  800,000  which  West  Virginia 
maintained  in  1905  and  1906  was  increased  to  neariy  1,100,000  tons 
in  1907,  and,  as  was  stated  in  the  report  for  1906,  the  indications  are 
that  West  Virginia  will  continue  to  rank  next  to  Pennsylvania  as  a 
producer  of  coke.  One  of  the  factors  which  has  added  to  the  pro- 
duction of  West  Virginia  has  been  the  development  of  the  Tug  River 
district  by  the  United  States  Coal  and  Coke  Company,  a  subsidiary 
corporation  of  the  United  States  Steel  Corporation.  The  completion 
of  the  Coal  and  Coke  Railway  from  Charleston  to  Elkins  has  opened 
up  new  coal  areas  in  the  central  part  of  the  State.  It  is  anticipated 
that  the  Virginian  Railway  (formerly  the  Deepwater-Tidewater)  wiU 
be  completed  during  the  year  1908,  and  this  will  give  another  outlet 
to  tide  water  of  the  coal  and  coke  of  the  southern  part  of  the  State. 
The  completion  of  the  Wabash  interests  (West  Vir^nia  Central  and 
Pittsburg  and  Western  Maryland  railroads)  will  give  outlet  for  the 
coals  and  cokes  in  the  northern  part  of  the  State.  In  addition  to 
these  the  older  lines  (Baltimore  and  Ohio,  Norfolk  and  Western,  and 
the  Chesapeake  and  Ohio,  have  been  building  extensions  to  reach 
imdeveloped  coal  areas,  and  all  of  this  will  tend  to  increase  West 
Virginia's  importance  as  a  coal  and  coke  producer.  In  the  north- 
western portion  of  the  State  immediate  developments  have  followed 
the  completion  of  the  Morgantown  and  Kingwood  Railroad,  as  is 
shown  in  the  increased  production  in  the  Upper  Monongahela  dis- 
trict. It  is  perhaps  unfortimate  for  the  welfare  of  the  State  that  the 
transportation  facilities  for  carrying  fuels  out  of  the  State  are  so 
excellent,  as  the  railroads  have  been  more  interested  in  carrying 
coals  ana  cokes  to  other  markets  than  in  building  up  manufacturing 
industries  within  the  State's  borders. 

The  coke  production  of  West  Virginia  in  1907  amounted  to 
4,112,896  short  tons,  valued  at  $9,717,130,  against  3,713,514  short 
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tons,  valued  at  $8,192,956,  in  1906,  an  increase  of  399,382  tons  or 
10.75  per  cent  in  quantity,  and  of  $1,524,174  or  18.60  per  cent  in 
value.  There  were  142  establishments  in  the  State  in  1907,  an 
increase  of  1  over  1906.  The  total  number  of  completed  ovens  in 
the  State  showed  a  decrease  from  19,714  in  1906  to  19,688  in  1907. 
There  were  a  nimiber  of  new  establishments  started  in  1907,  but 
these  were  all  but  one  offset  bv  the  permanent  abandonment  of  some 
plants  which  had  been  idle  for  several  years.  The  dismantling  of 
these  plants  is  also  responsible  for  the  decrease  in  the  number  of 
ovens.  Most  of  the  abandoned  plants  were  in  the  Upper  Monon- 
gahela  district.  Of  the  142  establishments  in  the  State  m  1907,  26, 
with  a  total  of  1,437  ovens,  were  idle.  These  idle  establishments 
included  l,with  a  total  of  173  completed  and  7  incomplete  at  the  end 
of  the  vear,  which  had  not  been  put  into  operation.  The  actiVe 
establishments  were  therefore  116,  with  a  total  of  18,251  ovens.  Of 
the  26  idle  establishments  17,  with  a  total  of  916  ovens  (including  73 
comi)leted  but  not  in  operation),  were  in  the  Upper  Mononganela 
district,  and  8,  with  a  total  of  421  ovens,  were  in  the  New  Kiver 
district. 

The  following  table  exhibits  the  statistics  of  coke  production  in 
West  Virginia  in  1880,  1890,  1900,  and  from  1903  to  1907: 


Statistics  of  the  manufacture  of  coke  in  West  Virginia^  1880-1907. 


Efltab- 
Uah- 

IDflQU. 

OV^Qfl. 

Year. 

Built. 

BuUd- 
lug. 

Wte., „....„. 

Ig 
106 

13a 

143 

111 

142, 

631 
4.060 
910,240 
«15>ttl3 
die,1K9 
al9J89 

40 

1^306 
2,687 
1.319 

4^ 

18B0 - 

igOO 

ion...,, ,... 

1901 

1901 

WOS 

1907 „. 

CoaluMd 

tOQB). 


230,758 

3,^68,840 
4,347, 1«0 
3,543,338 

S,«22,fll0 


Cdkt 

produced 

(abort 


138,755 
833,357 

^707, 81* 
2,283,080 

3,713,514 
4,113,8f)G 


1318,797 
1,S^,T40 
4,740,633 
7,115,842 
3,7S7,ft50 
6,54g,2i}n 
8,ltf2,»5C 
9,717,130 


S2.30 
1.83 
2.01 
2.63 
1,66 
1.92 
2.21 
2.36 


Yield  of 
coal  in 

coke  (per 
cent). 


60 

60.9 

62.3 

64.4 

63.8 

63.8 

62.9 


a  Includes  120  Semet-Solvay  ovens  at  Wheeling. 


As  shown  in  the  following  table,  by  far  the  lar^r  part  (62.1  per 
cent)  of  the  coal  used  for  coke  making  in  West  Virginia  is  slack, 
nearly  all  of  which  is  used  without  being  washed. 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  West 
Virginia  in  1890,  1895,  1900,  and  from  1903  to  1907  is  shown  in  the 
following  table: 

Character  of  coal  used  in  the  manufacture  of  colr£  in  West  Virginiay  1890-1907 y  in  short 

tons. 


Year 

1880 

1896 

1900 

1908 

1904 

190S 

1906 

1907 


'           Run-of-mine. 

Unwashed. 

Washed. 

324,847 

0 

405,726 

24.064 

509,960 

8,000 

1,140,761 

3,000 

1,247,936 

1,350 

1,446,099 

1,960 

2,093,483 

0 

2,451,811 

27,067 

Slack. 
Unwashed.      Washed. 


1*30,980 
1,476,009 
», 140, 004 
2,SBQ,S10 

3,S77,7^ 
1,388,877 

3,874,817 


139.430 
1S2,034 

310,  me 

304,069 
165,802 
304,853 

183,100 


Total. 


1,39S,266 
3,087,816 
3,808,840 
4,347,100 
3,543,33H 
5,SM,e95 
5tJ^,6l9 
6,536,705 
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PRODUCTION   BY   DISTRICTS. 

It  has  been  customary  in  the  preceding  reports  of  this  series  to 
consider  the  coke  production  hj  the  districts  into  which  the  State 
has  been  divided.  These  districts  are  known,  respectively,  as  the 
Upper  Monongahela,  the  Upper  Potomac,  the  Kanawha,  the  New 
River,  and  the  Flat  Top.  The  first  two  are  in  the  northern  part  of 
the  State,  and  are  named  from  the  fact  that  they  are  drained  oy  the 
headwaters  of  the  Monongahela  and  Potomac  rivers.  The  other 
three  districts  are  in  the  southern  portion  of  the  State.  The  New 
River  district  includes  the  ovens  along  the  line  of  the  Chesapeake 
and  Ohio  Railroad  and  its  branches  from  Quinnimont  to  Hawks 
Nest,  near  which  point  the  coals  of  the  New  River  series  go  below 
water  level.  The  Xanawha  district  embraces  all  of  the  ovens  along 
the  Kanawha  River  and  its  tributaries  from  Moimt  Carbon  to  the 
western  limit  of  the  coal  fields.  The  ovens  of  the  Gauley  Mountain 
Coal  Company  at  Ansted  are  included  in  the  New  River  district, 
although  the  Ansted  coal  belongs  in  reaUty  to  the  Kanawha  series 
and  Ues  about  1,000  feet  above  the  New  River  coals.  The  Flat  Top 
region  is  also  drained  by  the  upper  portion  of  the  New  River,  and 
includes  the  ovens  in  West  Virginia  which  belong  to  the  Pocfdiontas 
coal  field.  The  Flat  Top  distnct  is  by  far  the  most  important  and 
bears  the  same  relation  to  the  production  of  West  Virginia  that  the 
Connellsville  district  bears  to  that  of  Pennsylvania.  Since  1900  the 
statistics  of  production  of  the  Flat  Top  district  have  included  the 
new  operations  along  Tug  River  lying  west  of  and  continuous  with 
the  Flat  Top  district.  The  output  from  this  district  averages  some- 
thing over  50  per  cent  of  the  total  coke  product  of  the  State.  The 
proouction  of  coke  in  1907  increased  in  every  district  except  the 
Tygarts  Valley  and  Upper  Potomac,  in  which  districts  a  decrease  of 
about  20,000  tons  was  shown.  The  laigest  increase  was  in  the  Flat 
Top  district,  which  includes  the  Tug  River,  and  this  increase  was 
largely  in  the  Tug  River  section  of  the  district.  The  next  important 
increase  was  in  the  Kanawha  district,  and  this  gain  is  due  to  the 
operations  at  Page  on  the  Tidewater  branch  of  the  Virginian  Railway. 

The  statistics  of  the  production  of  West  Virginia  by  districts  m 
1906  and  1907  are  shown  in  the  following  tables: 

Prodvction  of  coke  in  West  Virginia  in  1906  and  1907 y  by  districts. 
lOOO. 


District. 

Estab- 
lish- 
ments. 

56 
12 

11 

0v< 
BuUt. 

ms. 

BuUd- 
tag. 

200 

50 

0 

50 

53 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
ookeat 
ovens, 

per  ton. 

Yield  of 
ooal  in 

coke  (per 
cent). 

Flat  Top  o 

11,872 
1,605 
2,039 

6  2,873 

1,325 

2,985,931 
582,260 
304,365 

1,028,258 

831,806 

1,912,505 
358,903 
240,474 
659,427 

542,115 

H000,986 

860,514 

658.729 

1,412,215 

1,260,512 

$2.09 
2.40 
2.74 
2.14 

2.33 

64.1 

Kanawha 

61.6 

New  River 

Upper  Monongahela. 

Upper  Potomac  and 

Tygarts  Valley.... 

60.9 
64.1 

6fi.l 

Total 

141 

19,714 

353 

5,822,619 

3,713,514 

8,192,956  '         2.^ 

6S.8 

d  Includes  Tug  River  district. 


b  Includes  120  Semet-Solvay  ovbos. 
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Production  of  coke  in  West  Virginia  in  1906  and  1907 ^  by  districts — Continued. 

lOOT. 


District. 

Estab- 
lish- 
ments. 

55 
12 
23 
40 

12 

Ov< 
Built. 

ms. 

Build- 
ing. 

Coal  used 
(short 
tons). 

Ck)ke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 
per  ton. 

Yield  of 
coal  in 

coke (per 
centjT 

FlAtTqpa 

11,613 
1,660 
i;967 

62,983 

1,475 

50 

202 

0 

107 

100 

3,436,902 
739,724 
428,123 

1,107,659 

824,387 

2,193,064 
451,043 
248,346 
608,^ 

522,008 

$4,803^772 

1,168,888 

696,335 

1,738,464 

l,219,6n 

$2.23 
2.59 
2.80 
2.49 

2.34 

63.8 

TTf^Awna , 

61 

New  River 

U|i>er  Potomac  and 
Tygarts  Valley.... 

58 
63 

63.3 

Total 

142 

19,688 

450 

6,536,795 

4,112,896 

9,n7,130 

2.36 

62.9 

a  Inidudes  Tug  River  district. 


6  Ipdudes  120  Semet-Solvay  ovens. 


Flat  Tap  district.— Vntil  the  close  of  1902  this  district  was,  next  to 
the  Connellsville  district  of  Pennsylvania,  the  most  important  coke- 

Sroducing  rc^on  of  the  United  States,  but  the  largely  increased  pro- 
uction  of  the  Lower  Connellsville,  or  Klondike,  custrict  of  Pennsyl- 
vania in  1902  placed  that  district  above  the  Flat  Top  as  a  coke  pro- 
ducer. Like  tne  coal  of  the  Connellsville  region,  tnat  of  the  Flat 
Top  district  of  West  Virginia  produces  a  coke  which  makes  an  ideal 
blast-furnace  fuel.  Chemically,  the  Flat  Top  coke  is  superior  to 
that  of  Connellsville,  as  it  is  lower  in  mineral  content  or  ash,  and  it  is 
regarded  by  some  ironmasters  as  equal  in  physical  properties  to  the 
Connellsville  coke. 

To  the  operations  of  the  Flat  Top  district  has  been  added  that  of 
the  Tug  River  district,  immediately  to  the  west,  in  which  the  United 
States  Coal  and  Coke  Company  has  completed  something  over  2,000 
ovens.  The  combined  production  of  the  Flat  Top  anclTug  River 
districts  in  1907  amounted  to  2,193,064  short  tons,  valued  at 
$4,893,772,  an  increase  of  280,469  tons,  or  14.7  per  cent,  in  quantity 
and  or  $892,786,  or  22.3  per  cent,  in  value  over  the  production  of 
1906.  The  Flat  Top  district  really  includes  the  coal  mining  and 
coke-making  operations  in  Tazewell  County,  Va.,  and  if  this  is  added 
the  total  production  for  the  district  in  1907  amounted  to  2,385,119 
short  tons. 

The  Flat  Top  district  began  producing  in  1886.  The  output  of  the 
West  Virginia  portion  of  the  district  for  1890,  and  for  that  of  the 
West  Virginia  Flat  Top  and  Tug  River  districts  in  1900  and  from 
1903  to  1907,  has  been  as  follows: 

Statistics  of  the  manufacture  of  coke  in  the  Flat  Top  district  of  West  Vtrginiay  1886-1907, 


Year. 

Estab- 
lish- 
ments 

1886... 

2 

1800 

17 

1900« 

38 

1903 

51 

1904 

53 

1905 

56 

1906 

56 

1907 

55 

Ovens. 

Coal  used 

Coke 

Total  value 

of  coke  at 

ovens. 

Value  of 

Yield  of 

(short 
tons). 

produced 
(short 
tons). 

coke  at 
ovens, 
per  ton. 

ooalin 

coke  (per 

cent). 

BuOt. 

BuUd- 
Ing. 

10 

38 

1,075 

658 

11,316 

12.00 

61.2 

1,584 

252 

566,118 

325,576 

571,230 

1.75 

57.5 

5,290 

666 

1,952,274 

1,208,838 

2,290,947 

1.90 

61.9 

8,994 

1,329 

2,094,127 

1,314,758 

3,126,512 

2.38 

62.8 

10,023 

684 

2,024,055 

1,320.314 

1,928,871 

1.46 

65.2 

11,287 

1,074 

3,162,820 

2,042,123 

3,604,923 

1.77 

64.6 

11,872 

200 

2,985,931 

1,912,595 

4,000,986 

2.09 

64.1 

11,613 

50 

3,436,902 

2,193,064 

4,893,772 

2.23 

63.8 

a  Includes  establishments  in  the  Tug  River  district  since  1900. 
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New  River  district, — This  district  includes  the  ovens  alon^  the 
Chesapeake  and  Ohio  Railroad  and  the  New  River  from  Quinnimont 
on  the  east  to  the  junction  of  the  New  and  Gauley  rivers  on  the  west. 
The  ovens  at  Ansted  on  Gauley  Mountain  are  included  in  this  dis- 
trict, although  the  coal  belongs  by  right  to  the  Kanawha  series. 
The  coals  of  the  New  River  district  are  for  the  most  part  high-grade 
coking  coals,  and  the  coke  is  a  good  blast-furnace  fuel.  It  is  also  a 
high-grade  steaming  coal,  nearly  smokeless  in  character,  and  the 
demand  for  it  as  a  steam  coal  is  probably  responsible  for  the  some- 
what backward  tendency  shown  oy  the  coke  production  during  the 
last  few  years.  Two  establishments  in  the  New  River  district  were 
abandoned  during  1907,  reducing  the  number  from  25  to  23,  and  the 
total  number  of  ovens  was  reduced  from  2,039  to  1,957.  Of  the  23 
establishments  in  1907, 8,  with  a  total  of  421  ovens,  were  idle,  leaving 
15  active  establishments,  with  a  total  of  1,536  ovens,  which  produced 
in  1907  248,346  tons  of  coke  valued  at  $696,335,  against  240,474 
tons,  valued  at  $658,729  in  1906.  The  average  price  per  ton  advanced 
from  $2.74  in  1906  to  $2.80  in  1907. 

The  statistics  of  the  manufacture  of  coke  in  the  New  River 
district  in  1880,  1890,  1900,  and  from  1903  to  1907,  have  been  as 
follows: 

Statistics  of  the  manufacture  of  coke  in  the  New  River  districty  West  Virginia,  1880-1907, 


Year. 


1880. 
1890. 
1900. 
1903. 
1904. 
1905. 
1906. 
1907. 


Estab- 
lish- 
ments. 


Ovens. 


Built. 


468 
773 
1,722 
2,243 
2,156 
2,129 
2.039 
1,957 


BuUd- 
ing. 


40 
4 
560 
500 
18 
0 
0 
0 


Coal  used 
(short 
tons). 


150,032 
275,458 
568,856 
619,230 
387,265 
514,850 
394,365 
428,123 


Coke 


Total  value 


produced  ^.  „|^  * 
(short  °^  *^"  " 
tons). 


98,427 
174,295  ' 
341,527  j 
368,844 
233,014 
301,626  ' 
240,474 
248,346 


1239,977 
377,847 
750,637 
1,129,701 
439,521 
622,815 
658,729 
606,335 


Value  of 
coke  at 
ovens, 

per  ton. 


12.14 
2.17 
2.20 
3.06 
1.80 
2.06 
2.74 
2.80 


Yield  of 
coal  in 

coke  (per 
cent). 


62 

63 

60 

50.5 

00.2 

58.6 

60.0 


Kanawha  district, — The  Kanawha  district  includes  all  of  the  ovens 
along  the  banks  of  the  Kanawha  River  from  its  formation  by  the 
junction  of  the  New  and  Gauley  rivers  to  the  western  limits  of  the 
coal  fields.  It  also  includes  the  recent  developments  on  the  Vir- 
ginian (Deepwater-Tidewater)  Railroad  along  lower  Loup  Creek, 
and  the  inclusion  of  this  latter  factor  is  responsible  for  the  marked 
increases  in  production  in  1905,  1906,  and  1907.  The  output  of  the 
district  had  decreased  from  179,988  tons  in  1903  to  92,014  tons  in 
1904.  As  a  result  of  the  bringing  in  of  the  Loup  Creek  production, 
the  output  in  1905  increasecT  to  249,251  tons.  This  was  further 
increased  in  1906  to  358,903  tons,  and  again  in  1907  to  451,043  tons. 
The  increase  in  1907  over  1906  was  92,140  tons,  or  25.7  per  cent. 
The  value  increased  $308,374,  or  35.8  per  cent.  There  were  12  estab- 
lishments in  the  district  in  1907  and  in  1906.  Only  one  of  these 
establishments  in  1907  was  idle,  and  this  was  one  in  which  the  ovens 
were  entirely  new  and  had  not  been  completed  before  the  close  of 
the  year. 
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The  statistics  of  the  manufacture  of  coke  in  the  Kanawha  district 
in  1880,  1890,  1900,  and  from  1903  to  1907,  have  been  as  follows: 

StatiMtiea  of  the  manufacture  of  coke  in  the  Kanawha  district,  West  Virffinia,  1880-1907. 


Year. 


1880. 
1890. 
1900. 
1908. 
1904. 
1906 
1906. 
1907. 


Estab- 
lish- 
ments. 


Ovens. 


BuUt. 


18 

474 

847 

967 

1,112 

1,617 

1,605 

1,660 


BuUd- 
ing. 


0 
0 
80 
321 
600 
0 
50 
202 


Coal  used 
(short 
tons). 


6,789 
182,340 
291,277 
296,552 
152,517 
415,808 
682,260 
739,724 


Coke 

produced 

(short 

tons). 

4,300 
104,076 
165,339 
179,988 
92,014 
249,251 
358,903 
451,043 


Total  value 

of  coke  at 

ovens. 


99,890 
196,583 
412,636 
567,306 
142,858 
604,734 
860,514 


1,1 


Value  of 
coke  at 
ovens, 

per  ton. 


12.30 
1.89 
2.50 
3.15 
1.55 
2.03 
2.40 
2.50 


Yield  of 
ooalin 

coke  (per 
-    t). 


oent). 


63.3 

67 

56.7 

60.7 

60.3 

60 

61.6 

61 


Upper  Monongdhela  district. — This  district  embraces  coke  ovens  in 
the  counties  of  Harrison,  Marion,  and  Taylor,  and  derives  its  name 
from  the  fact  that  the  region  is  drained  by  the  headwaters  of  the 
Monon^ahela  River.  It  includes  the  well-known  mining  regions  in 
the  vicinity  of  Clarksburg  and  Fairmont,  which  are  among  the  most 
important  in  the  State. 

There  were  40  establishments  in  the  Upper  Monongahela  district, 
with  a  total  of  2,983  completed  ovens  at  tne  close  of  1907.  Of  these 
40  establishments  17,witn  a  total  of  916  ovens,  were  idle  during  the 
year.  The  idle  ovens  included  73  new  ovens  which  had  not  been  put 
in  blast.  The  production  increased  from  659,427  tons,  valued  at 
$1,412,215,  in  1906,  to  698,345  tons,  valued  at  $1,738,464,  in  1907. 
The  average  price  per  ton  advanced  from  $2.14  in  1906  to  $2.49 
m  1907. 

The  statistics  of  coke  production  in  the  Upper  Monongahela  dis- 
trict in  1880,  1890,  1900,  and  from  1903  to  1907,  are  shown  in  the  fol- 
lowing table: 

Statistics  of  the  manufacture  of  coke  in  the  Upper  Monmigahela  district^  West  Virginia, 

1880-1907. 


Estob- 

lish- 

ments. 

0v< 
Built. 

ms. 

Coal  used 
(short 
tons). 

64,937 
276,367 
584,265 
724,915 
478,513 
576,201 
1,028,258 
1,107,659 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  Of 
coke  at 
ovens, 

per  ton. 

Yield  of 
coal  in 

coke  (per 
cent). 

Year. 

BuUd- 
Ing. 

1880      

8 
18 
24 
37 

37 
40 

145 
1,051 
al,563 
a 2, 319 
a2,348 
a  2, 861 
a2,873 
a2,9S3 

0 
50 
0 
337 
17 
90 
50 
107 

36,028 
167,450 
355,861 
437,522 
328,820 
380,213 
660,427 
696,345 

966,930 

260,574 

817,340 

1,315,336 

749,305 

965,402 

1,412,215 

1,738,461 

91.91 
1.56 
2.30 
3.01 
2.28 
2.48 
2.14 
2.49 

55 

1800 

60 

1900       

60.9 

1908 

1904 , 

1906 ' 

1905 

1907 

60.3 
68.7 
67.5 
64.1 
63 

a  Includes  120  Semet-Solvay  ovens  at  Wheeling. 


U]^per  Potomdc  and  Tygarts  VaUey  district. — The  Upper  Potomac 
district  includes  the  ovens  along  the  line  of  the  West  Virginia  Central 
and  PittsbtirgRailroad,  in  the  region  drained  by  the  upper  waters  of 
the  Potomac  jRiver.  The  statistics  since  1902  include  also  the  ooera- 
tioDS  of  some  new  ovens  in  the  Tygarts  Valley  just  below  the  Ohio- 
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Potomac  divide,  but  practically  continuous  with  the  Upper  Potomac 
district.  The  number  of  establishments  in  this  distnct  increased 
from  11  in  1906  to  12  in  1907,  and  the  number  of  completed  ovens  from 
1,325  to  1,475,  but  the  production  decreased  from  542,115  short  tons 
in  1906  to  522,098  tons  m  1907.  The  value  decreased  from  $1 ,260,512 
in  1906  to  $1,219,671  in  1907.  This  is  the  onlv  district  in  the  State 
in  which  a  decreased  production  was  reporteci  in  1907.  One  small 
establishment  was  abandoned  during  1907  and  one  new  plant  was 
added.  The  ovens  of  the  latter,  however,  were  not  completed  before 
the  end  of  the  year.  All  of  the  other  establishments  were  in  opera- 
tion during  1907. 

The  statistics  of  the  manufacture  of  coke  in  the  Upper  Potomac 
and  Tygarts  Valley  district  in  1887,  1890,  1900,  and  from  1903  to 
1907,  are  shown  in  the  following  table: 

Statistics  of  the  manufacture  of  coke  in  the  Upper  Potomac  and  Tygarts  Valley  district^ 

West  Virginia,  1887-1907. 


Estob- 

lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  ooke  at 

ovens. 

Value  of 
ooke  at 
ovens, 
per  ton. 

Yield  of 
ooalin 

coke  (per 
cent). 

Year. 

BuUt. 

BuUd- 
Ing. 

1887 

1 
2 
6 
7 
7 
9 
11 
12 

20 
178 
827 
1,090 
1,290 
1,295 
1,325 
1,475 

50 

28 

0 

200 

0 

50 

53 

100 

3,565 
94,983 
472,168 
612,336 
500,988 
660,016 
831,805 
824,387 

2,211 
61,971 
286,934 
406,706 
308,924 
418,380 
542,115 
522,096 

$4,422 
118,503 
475,073 
976,985 
497,295 
850,331 
1,260,512 
1,219,671 

$2.00 
1.91 
1.66 
2.40 
1.61 
2.03 
2.33 
2.34 

62 

1890 

65 

1900 

6a8 

1903 

66.4 

1904 

61.7 

1905                   .  . 

63.4 

1906 

65.1 

1907 

63.3 

OTHER  STATES. 

In  the  following  table  are  presented  the  statistics  of  production  of 
coke  in  the  years  1900  to  1907  of  those  States  in  which  there  are  but 
one  or  two  establishments.  These  States  are  Maryland,  Massachu- 
setts, Michigan,  Minnesota,  New  Jersey,  New  York,  and  Wisconsin. 
Of  the  several  States  included  in  this  statement,  6— Maryland,  Michi- 
gan, Minnesota,  New  Jersey,  New  York,  and  Wisconsin — produced 
coke  made  from  coal  mined  in  other  States,  while  1 — Massachusetts — 
obtained  its  chief  supply  of  coal  from  Nova  Sc6tia  and  smaller  quan- 
tities from  West  Virgima.  All  of  the  ovens  in  Maryland,  Massachu- 
setts, Minnesota,  New  Jersey,  New  York,  and  Michigan  are  by-product 
retort  ovens,  and  one  of  the  two  establishments  in  Wisconsin  is  also 
a  by-product  recovery  plant.  All  of  the  ovens  in  Wyoming  were 
aban(loned  in  1907,  ancf  this  reduced  the  number  of  establishments 
in  the  following  table  from  12  to  11  and  the  total  number  of  ovens 
from  1,952  to  1,878.  The  total  combined  production  of  the  States 
included  in  the  following  table  increased  from  2,085,617  in  1906  to 
2,528,739  tons  in  1907,  and  the  value  increased  from  $7  474  889  in 
1906  to  $10,302,269  in  1907. 
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The  statistics  of  production  in  the  States  having  less  than  three 
establishments  since  1900  are  shown  in  the  following  table: 

StatisHes  of  coke  production  from  1900  to  1907  in  States  having  only  one  or  two  establiah- 

ments. 


EiUb- 
meats. 

Otodb. 

Cottlund 
{abort 

tDOS). 

Coke 

pfoduood 
(Short 
tone). 

Totfti  TAlue 

or  coke  &C 

ovens. 

11,454.029 
1,007,476 
2.003.8d4 
3.228,004 
4,S30,G2] 
5,500,337 
7,474,3Sa 
10,3O2,2fift 

Valu©of 
coke  &t 
ovens, 
per  too. 

Yield  ol 
poke  (per 

YMr. 

BuUU 

Bund- 
ing. 

igoo , 

10 
11 
11 
17 
14 
17 
12 
11 

833 
gB2 

U30S 
1,753 
],6S6 
l,&55f 
al,S7Si| 

504 
606 
742 
700 
058 
lib 
0 
0 

708,2!J5 
7^,ia7 
852,977 
1.306,707 
2,0411.340 
3,222,723 
2,8aUii34 
3,415,723 

500,730 

564  J91 

6eS,8iiO 

952.428 

t,400.fi45 

1,660,857 

2,085,1317 

2.628,739 

I2LS7 
2,840 
a.  446 
3.46 
3.280 
3.31 
B.5S 
4.07 

71,5 

IWL. -..-... 

Sg:::::::::::::::::: 

1M4 ..., 

71 

1(L2 
71.3 
71.8 

1905. 

74  7 

igm ,.... ,, 

72.0 

1007 

74 

a  Includes  350  Semet-Solvay,  1,018  United  Otto,  and  282  Rothbeig  ovens. 

Of  the  total  production  of  2,528,739  short  tons  in  1907,  shown  in 
the  preceding  table,  2,429,795  short  tons,  or  96.09  per  cent,  were 
made  in  by-product  retort  ovens.  This  is  a  little  less  than  half  of 
the  total  production  of  by-product  coke  in  1907. 

RECENT  lilTERATURE  REFERRING  TO  THE  MANUFAC- 
TURE OF  COKE. 

As  the  subject  of  the  manufacture  of  coke  is  not,  strictly  speaking, 
a  subject  of  geological  investigation,  the  Geological  Survey  reporte 
on  tms  subject  are  restricted  chiefly  to  the  volumes  of  Mineral 
Resources  and  to  reports  on  the  testing  of  the  coking  quahties  of 
certain  coals  by  the  fuel-testing  plant  of  the  Geological  Survey  at 
St.  Louis  during  the  Exposition  period,  and  since  that  time  by  the 
Technologic  Branch  of  the  Survey.  The  results  of  these  tests  are 
contained  in  the  following  Survey  publications: 

Bulletin  261.  Preliminary  report  on  the  operations  of  the  coal-testing  plant  at  St. 
Louis  during  the  Exposition  period. 

Profeesional  Paper  48.  Final  report  on  the  operations  of  the  coal-testing  plant  at 
St.  Louis  during  the  Exposition  period. 

Bulletin  290.  Preliminary  report  on  the  operations  of  the  fuel-testing  plant  at  St. 
Louis  during  1905,  subseauent  to  the  Exposition  period. 

Bulletin  332.  Report  of  the  fuel-testing  plant  at  St.  Louis  January  1,  1906,  to  June 
30,1907. 

Bulletin  336.  Washing  and  coking  tests  of  coal  and  cupola  tests  of  coke  at  the  fuel- 
testing  plant,  St.  Louis,  Mo.,  January  1,  1905,  to  June  30,  1907. 

Following  is  a  list  of  contributions  to  literature  on  the  subject 
which  have  appeared  recently  in  the  technical  journals: 

By-product  coke  as  made  in  ovens  of  the  Otto-Hoffmann  and  United-Otto  system, 
with  description  of  the  plant  at  Camden,  N.  J.,  by  Edwin  A.  Moore:  Paper  read 
before  the  Philadelphia  Foundrymen's  Association,  February  1, 1905;  published 
in  Mines  and  Minerals  July,  1905. 

The  manufacture  of  coke  in  Northern  China:  Illustrated  description  of  methods 
employed  at  the  Kaiping  and  other  collieries;  published  in  the  Bi-Monthly  Bul- 
letin, American  Institute  of  Mining  Engineers,  November,  1905. 

By-product  coke  ovens:  Paper  read  before  the  Engineers'  Club  of  Philadelphia  and 

Sublished  in  the  proceedings  of  the  club  for  July,  1906,  and  in  the  Black  Diamond, 
.ugust  25,  1906. 
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By-product  coke  and  the  Huessener  by-product  coke  oven:  Paper  read  before  the 
British  InBtitution  of  Mining  Engineers,  published  in  the  Iron  and  Coal  Trades 
Review,  London,  June  15,  1906;  abstracted  in  Mines  and  Minerals  of  Scranton, 
Pa.,  August,  1906. 

The  Koppers  coke  oven  system:  Paper  by  Herbst,  in  Gltlckauf,  August  6,  1906 — an 
illustrated  article  dealing  with  the  general  arrangement  of  the  Koppers  type  of 
coke  ovens:  abstracted  in  Mines  and  Minerals  for  April,  1907. 

Qualities  of  beehive  and  by-product  cokes:  Paper,  by  Robert  Buchanan,  read  before 
the  Cleveland  Institution  of  Engiiieers,  Englana,  riving  relative  values  of  bee- 
hive and  by-product  cokes,  London  Mining  World,  Marcn,  16,  1907. 

Manufacture  of  coke  from  western  coal:  Paper  by  R.  S.  Moss  in  the  Mining  World, 
June  8,  1907 — explains  improvements  claimed  to  have  been  made  with  the 
Hemingway  coking  process. 

Coke  drawing  machines:  Paper  read  before  the  Engineers  Society  of  Western  Penn- 
sylvania, by  Walter  W.  Macfarren,  and  published  with  illustrations  in  the  Coal 
Trade  Bulletin  of  April  15,  1908,  the  Industrial  World  of  December  2,  1907,  and 
the  Iron  Trade  Review  of  December  26,  1907. 

The  Marmac  coke  drawing  and  loading  machine:  An  illustrated  description  of  this 
machine  published  in  The  Iron  Age.  December  26,  1907. 

The  Ernst  coal  charging  machine:  An  illustrated  description  of  machine  for  charging 
in  Belgian  ovens,  published  in  The  Iron  Age,  December  12,  1907. 

Plant  of  modem  Belgian  type  ovens:  Illustrated  description  of  plant  under  construc- 
tion by  the  Connellsville  Central  Coke  Company  m  the  Connellsville  district  of 
Pennsylvania,  by  W.  B.  Robinson,  publisned  in  The  Iron  Trade  Review  of 
Cleveland;  abstracted  in  the  Coal  Traae  Bulletin,  December  2,  1907. 

The  Koppers  coke  oven:  An  illustrated  description  of  the  Koppers  retort  ovens  under 
construction  at  Joliet,  111.;  published  in  The  Iron  Age,  December  12,  1907, 

By-product  coke  ovens  at  Joliet,  111. :  A  brief  description  of  the  Koppers  ovens  imder 
construction  by  the  Illinois  Steel  Company  at  Joliet;  published  m  The  Iron  Age, 
October  17,  1907. 

Retort  versus  beehive  coke  ovens:  Paper  showing  comparison  of  first  costs  and  of 
economies  in  operation,  by  Alfred  Ernst,  Pittsburg;  published  in  The  Iron  Age, 
January  6,  1908. 

The  Sheldon  retort  coke  oven  and  process:  An  illustrated  article  describing  the  Shel- 
don retort  oven,  by  S.  B.  Sheldon,  Buffalo,  N.  Y.;  published  in  The  Iron  Age, 
January  16,  1908. 

The  Von  Bauer  coke  oven  system:  An  illustrated  description  of  the  Von  Bauer  type 
of  by-product  coke  oven;  published  in  The  Iron  Age,  February  27,  1908. 

Present  status  of  the  by-product  coke  oven  in  the  United  States:  Paper  by  0.  G. 
Atwater,  eivin^  the  quantity  of  coke  and  the  various  by-products  produced  in 
1906;  published  in  Mmes  and  Minerals,  February,  1908. 

The  Hebb  coke  drawing  machine:  An  illustrated  description  of  the  Hebb  coke  draw- 
ing machine;  published  in  The  Iron  Age,  April  23,  1908. 

Transition  in  coke  making:  An  illustrated  description  of  new  forms  of  ovens  and 
machines  for  quenching  and  drawing;  coke  and  leveling  coke  in  ovens,  by  William 
L.  Affelder;  published  in  Mines  and  Minerals,  May,  1908. 

Makinj^  coke  from  Indiana  coal:  Description  of  the  beehive  coke  oven  plant  near 
Lmton,  Greene  Coimty;  published  m  the  Engineering  and  Mining  Journal,  l^y 
20,  1908. 
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By  Edward  W.  Parker. 


INTRODUCTION. 

The  statistics  presented  in  this  chapter  have  been  compiled  in 
response  to  a  demand  from  producers  of  coke  and  gas,  and  while 
possibly  not  properly  included  in  a  report  on  miner^  resources, 
whidh  is  supposed  to  be  limited  to  the  discussion  of  mineral  produc- 
tion in  the  first  marketable  condition  of  the  mineral  products,  the 
information  is  of  interest  in  connection  with  and  as  supplemental  to 
the  reports  on  the  production  of  coal  and  the  manufacture  of  coke. 
The  chapter  oij  coke  is  restricted  to  the  product  obtained  from  the 
distillation  or  partial  combustion  of  bituminous  coal  in  beeliive  or 
by-product  recovery  ovens.  It  does  not  include  the  coke  obtained 
as  a  by-product  in  the  manufacture  of  illuminating  gas,  which  is 
commonfy  known  as  ''gas-house  coke.''  The  production  of  coke  in 
by-product  ovens  is  included  in  the  chapter  on  coke,  and  it  is  also 
included  in  the  quantity  of  coke  reported  m  this  chapter.  The  dupli- 
cation is  necessary  to  tne  completion  of  each  report. 

The  first  volume  of  Mineral  Kesources  which  contained  a  report  on 
the  production  of  gas,  coke,  tar,  and  ammonia  at  gas  works  and  in 
retort  ovens  was  that  for  1898,  a  special  report  prepared  by  Dr. 
William  B.  Phillips.  Reports  which  followed  the  general  lines  of 
the  one  prepared  oy  Doctor  PhilUps  were  pubUshed  in  the  volumes 
for  1902,  1903,  1904,  and  1905.  On  account  of  pressure  of  other 
work  no  report  on  these  subjects  was  pubUshed  in  the  volume  for 

1906.  The  report  for  1905  and  the  present  chapter  include,  in  addi- 
tion to  the  statistics  of  the  production  of  gas,  coke,  tar,  and  ammonia 
at  sas  works  and  in  retort  ovens,  statements  of  the  production  of  gas 
ana  tar  at  water-gas  works.  At  some  gas  works  oil  is  used  for  enrich- 
ing purposes,  and  in  a  few  cases  oil  gas  is  made.  Wlien  the  oil  is 
u^a  for  enriching  water  or  coal  gas,  the  entire  product  is  considered 
as  water  gas  or  coal  gas. 

In  the  preparation  of  the  report  for  1898  returns  were  received 
from  433  companies  manufacturing  gas  from  coal.  Tliis  report  did 
not  include  the  production  of  gas,  tar,  and  ammonia  from  the  520  by- 
product recovery  coke  ovens  that  were  in  operation  that  year.  The 
statistics  for  1902  and  succeeding  years  included  the  production  from 
both  gas  works  and  by-product  oven  plants,  and  those  for  1905  and 

1907,  as  already  noted,  contain  statements  of  the  production  of  gas 
and  tar  from  water-gas  works. 

In  1902  there  were  533  companies  reporting,  an  increase  of  100 
from  1898,  and  the  reports  included  returns  from  1,663  by-ijrod\iQ.t, 
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retort  ovens.  In  1903  reports  were  received  from  528  coal-gas  coni- 
panieSy  and  the  statistics  included  the  production  from  1,956  by- 
product ovens.  In  1904  the  statistics  mcluded  returns  from  534 
coal-gas  companies  and  the  production  from  2,910  by-product  ovens. 
In  1905  the  coal-gas  production  was  made  up  from  returns  received 
from  529  compames  and  2,998  by-product  ovens.  The  statistics  for 
1907  have  been  compiled  from  reports  made  by  516  companies  and 
from  3,892  by-product  ovens.  The  decrease  in  the  number  of  pro- 
ducing compames  is  due  partly  to  consolidations  effected  during  the 
last  two  years  and  partly  to  the  changing  of  some  works  from  coal- 
gas  to  water-gas.  It  is  probable  also  tiiat  the  increased  use  of 
electricity  for  lighting  purposes  has  caused  the  shutting  down  of 

§as  works  in  comparatively  small  towns.  Notwithstanding  the 
ecrease  in  the  numoer  of  coal-gas  con^panies  reporting,  the  produc- 
tion of  coal  gas  reported  in  1907  (exclusive  of  that  lost  or  xmaccoxmted 
for)  was  54,819^685,000  cubic  feet,  against  40,454,000,000  cubic  feet 
m  1905,  indicating  an  increase  of  gas  sold  in  two  years  of  35  per  cent. 
The  statistics  of  water-gas  production  show  an  mcrease  in  me  num- 
ber of  companies  from  477  in  1905  to  520  in  1907,  and  the  production 
(exclusive  of  that  lost  or  unaccoimted  for)  increased  from 
77,412,000,000  cubic  feet  to  94,635,000,000  cubic  feet,  a  gain  of 
something  over  22  per  cent.  The  coal  gas  lost  or  unaccoimted  for  in 
1907  was  3,423.000,000  cubic  feet,  or  about  6  per  cint  of  the  total 
production.  Tne  loss  of  water  gas  amoimted  to  7,505,000,000  cubic 
feet,  or  something  over  7  per  cent  of  the  production. 

Of  the  coal  gas  sold  in  1907  approximately  30.000,000,000  cubic 
feet  were  for  illuminating  purposes  and  something  like  24,000,000,000 
cubic  feet  were  for  fuel  purposes.  Of  the  water  gas  sold  approxi- 
mately 72,000,000^000  cubic  feet  were  used  for  lighting,  and 
22.500,000,000  cubic  feet  for  fuel.  It  is  impossible  to  secure  exact 
information  on  this  separation  of  the  gas  for  illuminating  or  fuel  pur- 

Eoses  as  in  a  great  many  cases  the  gas  for  the  two  purposes  in  house- 
old  use  is  passed  through  the  same  meter,  and  no  dinerence  in  price 
is  made  to  the  consumer.  In  selling  gas  for  power  purposes  in  Iai]ge 
quantities,  the  case  is  different.  The  separation  maae  in  the  statistics 
presented  in  this  report  is  as  correct  as  it  is  possible  to  make  it. 

PRODUCTION. 

As  previously  stated,  the  reports  on  the  production  of  gas^  coke, 
tar,  and  ammonia  prior  to  1905  did  not  include  the  operations  of 
water-gas  works,  and  for  tins  reason  the  production  of  water  gas  in 
1905  and  1907  will  be  considered  separately.  The  following  statis- 
tics include  the  operations  of  coal-gas  works  and  by-product  recovery 
coke  ovens. 

The  total  quantity  of  coal  carbonized  at  coal-gas  works  and  in  by- 
product ovens  in  1907  was  11,490,661  short  tons,  of  which  7,460,587 
short  tons,  or  65  per  cent,  were  consumed  in  by-product  oven  plants, 
and  4,030,074  short  tons,  or  35  jper  cent,  were  used  at  gas  works. 
The  quantity  of  coal  carbonized  m  1907  exceeded  that  used  in  1905 
by  3,302,849  short  tons,  or  about  40  per  cent,  the  quantity  of  cod 
used  in  the  latter  year  amoimting  to  8,187,812  short  tons,  of  which 
4,628,981  tons,  or  57  per  cent,  were  coked  in  retort  ovens,  and 
3,558,831  tons,  or  43  per  cent,  were  carbonized  in  gas-house  retorts. 
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In  1904  the  quantity  of  coal  used  was  almost  equally  divided  between 
retort  ovens  and  gas  works;  in  1903  the  gas  works  used  55  per  cent  of 
the  total  and  the  retort  ovens  45  per  cent. 

The  total  production  in  1907  was  54,819,684,825  cubic  feet  of  gas 
(not  including  that  lost  or  wasted),  8,093,144  short  tons  of  coke, 
103,577,760  gallons  of  tar,  37,560,858  pounds  of  anhydrous  ammonia 
(ammonia  Uquor  production  being  reduced  to  .its  equivalent  in  NH,), 
and  48,882,237  poimds  of  ammonium  sulphate.  The  corresponding 
figures  for  1905  were  40,454,215,132  cubic  feet  of  gas,  5,751,378  short 
tons  of  coke,  80,022,043  gallons  of  tar,  22,455,857  pounds  of  anhv- 
drous  ammonia,  and  38,663,682  pounds  of  anunonium  sulphate.  The 
total  value  of  all  these  products  in  1907  was  $73,573,004,  against 
(56,684,972  in  1905. 

In  the  following  table  is  presented  a  statement  of  the  quantity  of 
coal  carbonized,  and  the  quantity  of  gas,  coke,  and  tar  produced  at 

Sas  works  and  in  by-product  ovens  in  1905  and  1907.  No  separation 
J  80urces*has  been  made  of  the  ammonia  produced.  It  should  be 
distinctly  understood  that  in  giving  the  production  of  gas  in  by- 
product ovens  only  the  "surplus"  gas  is  considered,  that  is,  the  gas, 
over  and  above  that  used  in  the  process,  which  is  either  sold  or  used 
for  other  purposes  than  heating  the  ovens.  As  a  usual  thing  the  gases 
which  come  off  in  the  earlier  stages  of  the  process  and  which  are 
richer  in  illuminants  are  the  ones  sold,  while  the  leaner  gases  are  used 
for  heating  the  ovens.  The  quantity  of  gas  sold  at  gas  works  per  ton 
of  coal  carbonized  in  1907  was  8,512  cubic  feet,  as  against  2,750  cubic 
feet  sold  as  surplus  gas  at  retort  ovens  per  ton  of  coal. 

Coal  eonmmed  and  gas,  coke^  and  tar  jrroduced  at  coal-gas  works  and  in  by-product  coke 
ovens  in  the  United  States  in  1905  and  1907. 

1«05. 


Kind  of  product. 


Coal  coked short  tons. 

Coal  gas  produced  and  sold cubic  feet . 

Coke  produced short  tons. 

Tar  produced gallons. 


Gasworks.        ^^'^p^^.^^^^ 


3,558,831 

30,722,278,832 

2,280,030 

43,642,180 


lOOT. 


Coal  ooked short  tons . . 

Coal  gas  produced  and  sold cubic  feet. . 

Coke  produced short  tons. . 

Tar  produced gallons. . 


4,080,074 

34,302,053,825 

2,510,106 

40,561,065 


4,628,061 

0,731,v36,300 

3,462,348 

36,370,854 


Total. 


8,187,812 

40,454,215,132 

6,751,378 

80,022,043 


7,460,587 

au.516,731,000 

5,583,038 

53,006,705 


11,490,661 

54,810,684,825 

8,003,144 

103,577,980 


/ 


The  total  quantity  and  value  of  the  gas,  coke,  tar,  ammonia 
liquor  (reduced  to  equivalent  in  NH,),  and  of  ammonium  sulphate  pro- 
duced in  1903, 1904, 1905,  and  1907  are  shown  in  the  following  taole. 
It  will  be  observed  that  while  the  quantity  of  gas  produced  and  sold 
in  1907  shows  an  increase  of  35  per  cent  over  1905  the  value  of  this 
product  increased  only  11  per  cent.  On  the  other  hand,  while  the 
quantity  of  coke  produced  mcreased  41  per  cent  the  value  increased 
61  per  cent.  Both  of  these  opposite  enects  were  due  to  the  same 
cause,  the  larger  proportionate  production  from  by-product  ovens. 
The  coke  from  the  by-product  ovens  is  a  much  hidier  grade  article 
than  gas-house  coke,     it  is  used  principally  for  oloAlrTOtVi^f!^  «sA 
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foundry  purposes,  for  which  gas-house  coke  is  not  adapted,  and  it 
commanas,  thereiore,  a  better  price.  The  average  price  per  ton  for 
all  the  coke  from  these  sources  in  1907  was  S3.75,  against  $3.28  in 
1905.  The  gas  produced  at  by-product  ovens,  however,  is  sold  at 
much  lower  rates' than  that  from  gas  works,  some  of  it  as  low  as  9 
or  10  cents  per  thousand  cubic  feet,  and  the  larger  proportion  of  this 
product  is  chiefly  responsible  for  the  apparent  decrease  in  the  price 
of  gas  in  1907,  as  compared  with  1905,  though  another  factor,  the 
arbitrary  reduction  in  prices  by  municipal  authorities,  had  also 
some  enect  in  this  particular.  The  average  price  for  all  coal  gas 
sold  shows  a  decline  from  81.4  cents  in  1905  to  67  cents  in  1907. 


Production  of  gas,  coke,  toar,  and  ammonia,  and  value  thereof,  at  gas  worhsimd  by-produei 
coke  ovens  in  the  United  States,  190S-1905,  and  1907, 


Qas  sold cubic  feet . . 

Coke short  tons . . 

Tar. gallons. . 

Ammonia  (reduced  to  NHs) pounds. . 

Ammonium  sulphate do 


1903. 


Quantity. 


31,049,461,511 

3,941,282 

02,964,393 

17,643,607 

12,400,032 


Value. 


$30,315,770 
13,634,095 
2,199,960 
1,291,732 


1904. 


QuantityT         Value. 


34,814,991,273 

4,716,049 

60,496,086 

19,750,032 

28,225,210 


132,090,998 

14,603,126 

2,114,421 

1,487,196 

771,095 


Gas  sold cubic  feet. . 

Coke short  tons. . 

Tar. gallons. . 

Ammonia  (reduced  to  NII3) pounds. . 

Ammonium  sulphate do:. . . 


1905. 


1907. 


Quantity. 


40,454,215,132 

5,751,378 

80,022,043 

22,455,867 

38,663,682 


Value. 


Quantity. 


$32,937,466 

18,844,866 

2,176,944 

1,728,254 

997,462 


54,819,684,826 

8,093,144 

103,677,760 

37,660,868 

48,882,237 


Value. 


$35,482,304 

30,332,644 

2,651,627 

2,601,067 

1,626,472 


PRODUCTION  OF  COAL  QAS. 

The  total  quantity  of  gas  produced  at  coal-gas  works  and  by- 
product coke  works  in  1907,  as  reported  by  the  516  companies  which 
made  returns  to  the  Geological  Survey,  was  58,242,544,402  cubic 
feet.  Of  this  product  3,422,859,577  cubic  feet  were  lost  thnnjudi 
leakage,  fire,  or  otherwise  and  reported  as  unaccounted  for.  'ffie 
net  product  sold,  therefore,  amounted  to  54,819,684,825  cubic  feet, 
whicn  was  valued  at  $36,462,304,  or  an  average  of  67  cents  per  thou- 
sand cubic  feet.  In  1905  the  total  quantity  of  gas  sold  was  40,454,- 
215,132  cubic  feet,  valued  at  $32,937,456,  an  average  of  81.4  cents 
per  thousand  cubic  feet,  so  that  while  the  quantity  of  gas  sold  in- 
creased 14,365,469,693  cubic  feet,  or  35  per  cent,  from  1905  to  1907, 
the  value  increased  only  $3,524,848,  or  1 1  per  cent,  and  the  average 
price  per  thousand  feet  showed  a  decline  of  14.4  cents.  As  already 
stated,  this  apparent  decline  in  value  was  due  principally  to  the 
largely  increased  production  of  by-product  oven  gas,  most  of  which 
is  used  for  fuel  and  all  of  which  is  sold  at  first  hand  at  much  lower 
rates  than  those  obtained  for  gas  produced  as  a  primary  product  at 
gas  works. 

In  the  following  table,  showing  the  production  of  coal  gas^  by 
States  and  Territories,  a  separation  is  made  of  the  gas  sold  for  illu- 
minating and  for  fuel  purposes.  No  claim  for  exactness  in  this 
separation  is  made,  and  the  figures  must  be  accepted  as  only  approxi- 
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mately  correct.  In  many  cases,  it  is  true,  in  order  to  encourage  the 
use  01  gas  for  cooking  purposes,  the  companies  install  additional 
meters  and  charge  a  lower  price  for  such  gas,  although  supplied  from 
the  same  mains  as  the  illuminating  gas  burned  in  me  same  houses. 
But  in  just  as  many  cases,  probably,  particularly  for  household  use, 
the  gas  for  lighting  and  for  cooking  passes  through  the  same  meter, 
and  the  only  estimates  of  the  quantities  used  for  the  two  purposes 
are  rou^y  guessed  at  as  such  a  percentage  of  the  total.  When  gas 
is  used  in  laige  quantities  for  power  purposes,  separate  meters  are 
generally  used. 

According  to  the  best  information  obtainable  the  quantity  of  gas 
sold  for  illuminating  purposes  in  1907  was  approximately  30,156,- 
771,756  cubic  feet,  valuea  at  $23,119,423,  or  77  cents  per  thousand, 
while  that  sold  for  fuel  purposes  was  24,662,913,069  cubic  feet, 
valued  at  $13,342,881,  or  54  cents  per  thousand.  In  1905  the  quan- 
tity of  gas  sold  for  illuminating  purposes  was  26,817,836,022  cubic 
feet,  valued  at  $23,138,361,  or  86.3  cents  per  thousand  cubic  feet, 
and  the  gas  sold  for  fuel  purposes  was  13,636,379,110  cubic  feet, 
valued  at  $9,799,095,  or  71.9  cents  per  thousand.  The  returns  for 
1907  show  that  Pennsvlvania  has  superseded  New  York  as  a  pro- 
ducer and  consumer  or  coal  gas.  This  has  been  largely  due  to  the 
operations  of  the  by-product  coke  ovens  at  Steelton  and  Lebanon. 
The  production  of  coal  gas  reported  from  Pennsylvania  in  1907  was 
nearly  9,500,000,000  cubic  feet,  about  75  per  cent  of  which  was  sold 
for  fuel  purposes.  New  York  produced  nearly  8,300,000,000  cubic 
feet,  of  whicn  nearly  5,000,000,000  cubic  feet  were  sold  for  illuminat- 
ing purposes,  so  that,  while  Pennsylvania's  production  exceeded  New 
York's  oy  more  than  1,000,000,000  cubic  feet,  the  value  of  the  gas 
produced  in  New  York  exceeded  that  of  Peiins5^1vania  by  $2,159,529, 
or  71  per  cent.  Massachusetts  ranked  third  in  the  production  oi 
coal  gas,  with  Ohio  fourth,  Michigan  fifth,  Illinois  sixth,  and  Wisconsin 
seventh,  all  of  these  with  the  exception  of  Ohio  having  a  larger  pro- 
duction of  coal  gas  on  account  of  tne  operations  of  by-product  ovens. 
In  the  production  of  water  gas  New  York  far  outranks  all  the  other 
States,  with  more  than  one-third  of  the  total  output. 

In  the  quantity  of  coal  carbonized  Pennsylvania  ranks  first,  with 
New  York  second,  Massachusetts  third,  Illinois  fourth,  Michigan 
fifth,  and  Ohio  sixth. 

In  the  following  table  is  presented  a  statement  of  the  production 
of  coal  gas  in  1905  and  1907,  by  States,  with  the  Quantity  and  value 
of  that  sold  for  illuminating  and  fuel  purposes  ana  the  quantity  lost 
or  unaccoimted  for.  It  wifl  be  observed  that  as  a  usual  thing  prices 
are  low  in  those  States  in  which  the  artificial  gas  comes  into  compe- 
tition with  natural  gas  and  also  in  those  States  where  there  is  a  lar&:e 
production  from  by-product  coke  ovens.  The  latter  is  particularly 
noticeable  in  Alabama,  Maryland,  Massachusetts,  New  Jersey, 
Pennsylvania,  West  Virginia,  and  Wisconsin. 
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In  the  production  and  transportation  of  gas  there  is  necessarily 
a  considerable  loss  entailed  through  leakage  and  fire  or  other  acci- 
dent, and  of  the  total  production  of  58,242,544,402  cubic  feet  in  1907, 
3,422.859,577  cubic  feet  were  reported  as  lost  or  unaccounted  for. 
This  loss  was  equivalent  to  5.9  per  cent  of  the  total  production.  In 
this  respect  there  was  an  improvement  over  1905,  in  which  year,  out 
of  a  total  of  43,654,807,037  cubic  feet^  3,200,591,905,  or  7.3  per  cent, 
was  lost.  The  largest  relative  losses  m  1907  were  shown  in  the  pro- 
duction of  Virginia,  Tennessee,  North  Carolina  and  South  Carolina, 
Ohio,  Colorado,  and  the  combined  production  of  Nevada,  New  Mexico, 
and  Utah.  The  smallest  losses  were  reported  in  Pennsylvania,  New 
Jersey,  Alabama,  in  the  combined  production  of  Maryland,  Delaware, 
and  the  District  of  Columbia,  ana  in  Massachusetts,  ana  California 
and  Oregon.  In  the  following  table  is  shown  the  total  quantity 
of  gas  produced  in  each  State  and  Territory  arranged  accordmg 
to  rank,  in  1905  and  1907,  with  the  quantity  and  percentage  of  the 
gas  sola  and  lost  or  unaccoimted  for.  Part  of  the  gas  unaccounted 
For  is  used  by  the  company  producing  it  and  is  not  really  a  loss. 

Rank  of  States  in  coal-gas  production  and  the  quantity  sold  and  unaccounted  for  in  1906 

and  1907 y  by  States. 


I 
2 
3 
4 

S 

e 

7 

9 
10 

11 
13 

14 
U 

10 
17 
IS 
10 
30 
21 
33 
23 
24 
3S 
20 
27 
2S 

20 

30 

31 

33 

34 
35 

37 
» 


Stato. 


mud 


New  York,,.. 

OMo...... 

MassiucliuA^tti. .. .  .....* 

Pennflytvanla. 

Michigan ,„w,, 

WliconslD.., 

nitooifl , 

Al&bamtt 

MlMOurl.,.. - 

DLfltrict    of    Colmnblm 

Mftrylajid. , , , .  „ , 

New  Jenoy . , ... .......... 

Indiajoa. , . .  „. 

tilnnefiota., 

KootEJofcy . . .......... , . , . , 

Iowft». »...»,-,., 

Coimocticut 

Rhi>de  Iiiand.... .,,.,...,.... 
CoLarado , 

Virginia 

Georelft....,* «.*».<..». 

W  Aahlngton 

N«w  nampvliiretmd  Veimont. 

TeJtma , 

Miloe -  * . . . ,,  ir  ^ ,  ^  * . , 


Wcat  VIretnlft. .„... 

Idaho,  North  and  Bouth  Dm- 

kota.  Utah*  and  Wjomlng.. 

South  Carolina. 

FloTida,  Louiatftna,  mnd  ML»- 

■iBefppI . .  ^ 

Nobra^lca 

North  Cirotlna,**^,,.,........ 

UoQtana.  NaTuUt  and  New 

Mfljdco 

nalawan... ,..,., ., 

Arkuiau... 

ludlaa  T^frtiory  and   Okla- 

Calif oruialV/,^'  ^ ! !  [ ! !  ^ ! "  II 1 ! 
Orogoa. .... 


Total. 


Total  prodoc- 
tlo£i. 


Cubiefeei. 

ft,  197, 701. 030 
4,aM,filO,03l 
3,440,503,305 

1,^70,009,660 
l,ft5§,77t,780 

i,S42,m5,Joa 

U7S8,0g8,075 
1,671.352,000 
1,333,705,4^ 
6S2.^,400 
e00,fiK347 
£78,175,  £00 
fl»,7S2,8aQ 
£00,301,500 
£34,601,500 
£33,  m,  100 
£13,901,470 
480,648, 000 
395,611,000 
212,837,100 
177, 387, 7W 
m,4l8,7» 
173,t3S,OQ0 
163,045,260 

l^,&39,6dO 
133,167,070 

§3,705,000 
74,im,iOO 
73,75S,90O 

70,x'M3,350 
60.  £57. 200 
£],414.4f» 

£3. 104,000 
30,634>l2i 
tg,  710,200 


Quantity. 


48,654,«07,037 


Cubic  feet. 
fi.(K>4,067,a94 
4,728,777,766 
4,975,  4ti],72!i 
3.«]0,ti60.30& 
3,263,603,050 
2,I2C,33S.477 
1,768,1!^,  332 
1,905,408,160 
l,4J73,9d5,70l 

1> 753,770, 000 
1,433,032,012 
1,216,172,074 
834,601,210 
£Ofl,33S,£aO 
534,747,650 
627,103,580 
«0, 406, 400 
496,605,070 
«0, 175,300 
420,^0,478 
468,572,850 
W»,  1S0,^0 
100,705,514 
166,017,672 
154,008*475 
151,847,400 
120,035,260 

168,304,812 
116,931,170 

67.703.000 
66,553,100 
66, 848,230 

02,522,700 
fiO.teO.OOO 
51,014.400 

52,194,000 
30,474,033 

18,131,300 


«,  454, 315, 133 


Ptreoit^ 


Ga«  uaacDouatM  tor. 


QuaDtltr* 


91.3 

m.7 

96.7 
d6.fi 
94.0 
92.5 
iO.7 
97.3 
90,8 

97.5 
04.4 

91.3 
94.6 
86.4 
92.5 
92.  £ 
01.5 
03.9 

aaa 

97.5 
00.8 
80.0 
04.2 
87.4 
®.2 
79.7 

79.8 
67.8 

81.9 
87.4 

79.8 

88,9 
87.3 
07.3 

100.0 
99.5 
96.9 


^,«36,5Q0 
575*147,235 
322,943,311 

143,841,310 
176,900,338 
171,078,023 
302,433,328 
£3,^1,000 
160,^9,400 

44,028,600 
88,330,8^ 
117,  £33,400 
48,139,190 
94,385^827 
43,4a7,SS0 
43,670,300 
45,834,100 
37,907,421 
OS,  540,900 
9(1, 3»,  OSS 
U,  075,750 
36, 401?,  784 
23, 071. £86 
10.370,118 
22,  ,^^.306  i 
20,280,000 
33,110,000 

27,334,^4 
to,  336,  £00 

15,002,000 

9*418,000 
14,910,670 

7,«Q0,6fi0 

8,807,300 
1,500,000 


140,006 

5a5,OQ0 


93.7    «*20D*501,906 


8.7 
10.8 
4.3 
3.5 
£.1 
7.ft 
10*S 
2.7 
0.3 

3.5 

8.B 
5,5 

7.5 
T.5 

a.A 

T.l 
17.9 
18.9 

v.* 

10.4 
5,S 
12.0 
11,3 
20.1 

m3 

13. 3 

18. 1 
13.6 
30.3 

tt.l 
11,T 
3.1 


7.3 
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Rank  €f  States  in  coal-gas  productum  and  the  quantity  sold  and  unaccounted  for  in  1905 
and  1907,  by  States— ContiDued. 

10O7. 


I 


OUo. 


Michteftjj, ,,...„... 

IlifiioST. , 

WfAcoium  ».,,..*.,-*..,*.,.„ 

New  Jersey 

AMboma. ...»,.,,,  _^ ^ , . 

Dfll^wftre.  Dlntrli^t  of  GoEum- 

bl0.»  and  Ma.jy]and , . , 

tOsaaan. 


Hlmiiaota 

Kentucky ..  ^  _.,..,„*,„  * . 

Colorado 

Connecticut.  -,,,.».  ^ .,  h,  ^,  „  ^  „ 

Iowa , 

VirglBlft, » ^  ,,*.„.*.*♦*.„...» . 

G<orgli 

T  enn  esite  ,.,.,,..,,,»*  w  »*.-* . 

WestVlrainim- ,.J 

Hhodc  Iilkqd. ,,.,,.  ^  ^  ^ «.  ^ ,««,  J 

WftshJngton . , 

North  uarollnA  «nd  Bouth 
CaroIlQj* 

ToxAfl .».,.,  +  .,,.„,..  +  ... 

New  H&mp0Jblra  ftDd  V^emioDt. 

MaTne 

Idaho,  Montana,  North  Da- 
iDota,  South  Dakota,  and 
Wyoming 

Kansas  ana  Nebraska 

Nevada,  New  Mexico,  and 
Utah 

Oldahoma 

Florida,  Louisiana,  and  Mis- 
sissippi   

Arkansas 

CaUlomla  and  Oregon 


TotaJpn>dui> 


GwsoM. 


Quaatitr- 


Cable  feel. 
«,2S7r  143,060 

4,42l,70ti,9H 

3, 732, 355,  en 

2, 1 6S,  050, 700 
1,963,  eO&,  070 

l,740<fi72,900 

1,736, 643,534 

1,350,572,600 

1,215,976,051 

000,0ai,fi23 

T3S,A6fi,70C» 

G79|103p993 

fi74, 139, 180 

(!2L34l,0tJ9 

600,438,907 

fii8,24£,ea3 

«flO*7«5,GOa  I 

€£4,995,200 

£4S,S67|Ga>  ; 

275,516.801  ' 
251,233,400 
205,4S9.947 
205,005,250  i 


103,140,900 
138,016,796 

116,394,900 
105,633,400 

89,256,800 
53,016,680 
15,998,242 


Cubic  f€tU 
0,207,015,239 
7.741,442,544 
5.  iiSi, 114,554 
4,520.575,146 
4.145,703,439 
3,512,851,270 
2,^197,265,402 
2,132,580,384 
1,921,971,552 

l,0gS,622,38A 

1,587,605,454 

J,157,0i2S,72.S 

1,105,112,873 

801,207,172 

644,841,746 

036,553,928 

fi24,Rl7.e82 

519,994,896 

566,521,001 

4«3, 779,463 

509,795,500 

530,302,495 

51^^307,702 

233,553,043 
221J07,220 

185,616,523 


178,684,330 
120,974,307 

89,922,944 
99,314,800 

83,326,500 
47,605,310 
15,413,295 


Pttreeat- 

fig« 


Q»  unaocoimted  for 


Quantity. 


I 


Total 58,242,544,402     54,819,684,825 


98.4 
93*6 
90,0 
86.4 
93.7 
94.1 
95.0 
98.4 
97.9 

97.0 
01.4 
02.1 

95.8  j 
€8.9 
87,3 
94,0 
92.7 
S3. 7 
04.7 

83.9  , 
100. 0  I 

95.6 
93.9  ' 

84.8 
«S.O 
02,2 
90.6 


92.5  I 
87.7  I 

77.3  i 
94.0  i 


CvLUcftH. 

154,513,411 
525,700,416 
199,330,381 
711,554,286 
278,004,475 
219,504,401 
353,444,073 
35,470,316 
41,034,  lis 

51,950,514 
140,043,080 
98,945,773 
50,8G3,178 
99,724,351 
Kt.  713,954 
40,560,0Ij4 
49,321,498 
10L24fl,773 
31,9lEi,9]€ 
94,400,200 


age. 


1.6 

0.4 
3.4 
13,0 
6.3 
5.9 
5.0 
1.0 
3.1 

3.0 
8,6 
7,0 
4.2 

n.i 

12.7 
6.0 
7.3 

jn.3 
5.3 


93.3 
89.8 
96.3 


24,633,70& 
33,400,798 

41,900.756 
30,0fi<>,ia) 
16.100,000 
19,478,727 


14,456,570 
17,042,489 

26,471,956  | 
6,318,600  ; 

5,930,300 

5,411,370 

584.947 


94.1  3,422,850,577 


4.4 

6,1 

15.2 
12.0 
7,8 
9.6 


7.6 
12.3 

22.7 
6.0 

6.7 
10.2 
3.7 


5.9 


Owing  partly  to  the  increased  production  of  gas  from  by-product 
coke  ovens  and  partly  to  the  growing  popularity  of  gas  for  cooking 
and  for  other  household  heating  purposes,  a  marked  increase  is  shown 
in  the  proportion  of  gas  used  for  fuel  and  a  corresponding  decrease  in 
the  proportion  of  gas  used  for  illuminating  purposes,  in  1902  the 
gas  used  for  illuminating  purposes  amounted  to  80.45  per  cent  of  the 
total;  in  1903  the  proportion  had  fallen  off  to  75  per  cent;  in  1904  it 
was  74  per  cent;  in  1905  it  wa^  66  per  cent,  and  in  1907  it  had  fallen 
to  55  per  cent.  The  proportion  of  gas  used  for  heating  purposes, 
on  the  other  hand,  has  increased  from  19.55  per  cent  in  1902  to  45 
per  cent  in  1907.  This  is  to  be  accounted  for  oy  the  fact  that  many 
of  the  ^as-making  companies  offer  inducements  in  the  way  of  lower 

S rices  for  gas  when  used  for  cooking  and  heating  purposes  even  when 
rawn^from  the  same  mains  as  the  illuminating  gas,  separate  meters 
being  installed — and  the  cleanliness  and  convemence  of  gas  are  not 
to  be  questioned.  It  must  also  be  remembered  that  a  large  part  of 
the  gas  produced  at  the  by-product  ovens  is  used  for  iron  and  steel 
makmg^tthe  ovens  being  operated  in  connection  with  the  iron  and 
steel  mfils.  The  actual  quantity  of  gas  consumed  for  fuel  purposes 
has  inifreased  nearly  350  per  cent,  from  5,678,000,000  cvxbvc  feftX.  Ssi 
1902Jb  24,663,000,000  in  1907. 
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The  following  table  shows  the  total  quantity  of  gas  consumed  in 
1905  and  1907,  by  States,  with  the  quantity  and  percentage  used  for 
illuminating  and  fuel  purposes: 

Quantity  of  illumiruaing  and  fuel  co(d  gas  sold  in  1906  and  1907  y  by  States. 


State. 


Arkuisaa  „ . , , 

Cftllfonil*»...--..,,^.*,*,H*, 

Colorado..... 

Caonectlaiit.  ^ _._...... 

DeUiwB.na ,.. 

Florlddi  Loulalaits,  utd  MUale- 

aippi 

Geoipa...... 

Idaho.  North  aDd  Smitb  Dakota, 

IUIuoIbL..  -  ,   ..T^. ,. 

IndJana 

Iddliui  Tenltorj  aad  OklAlioiii&. . 

Iowa ..... . . 

Kftnsos..... 

Keatucky. 

Maine. ., 

Uaryland  and  Dtitricl  ol  Colum- 

bJA 

If  ossachugettft ,......, ^ 

MlohJeftQ 

Kilimeeotft. .  ^  ....<  ^ »...-..  ^ ..  ^ 

MlBBOtld ... 

MoDtana^     K^Kd&i     vod    Now 

MexJco. , .... 

Nfll>rfl*lca„.H,,. 

How  HampoUra  ajid  VeimoDt.. 

Nfiw  Jflresy....*. 

NOTrYort....... .,.,,     , 

North  C&roUiia, , ,  * 

Ohio. 

Oregon...,.*.,, — ,._,„ — ... 

Poiuiii7[rau]a 

Rhode  IfllandH, ,,.., , .. 

Soatb  Carolina. . ,...._.... 

TaDnHOBfl, ......... ... . 

Texut -,- .., 

ViT^nla.. „„...,,..,,.......   . 

WaablngtoD ..,►., 

WostVrrKlnl*....,,*. 

WbcoUBlii , 

Total .._, 


ToUl 


t,go5p«H,iao 

^,474093 
40d,G96,D79 
ffi7,103p5S0 

57, 7DQ,  OQO 
468,572,860 

10«,3(H,812 

lp76B,  186,332 

1,21B,172,(*74 

62, 194,  OOO 

534,747,650 

lfil,S47,40[} 

500,  :i2g,  5^20 

IH  OSS.  475 

l,7fi3,77O,00& 
4,»75,4G1,725 
3,2S3,C03,OSe 
834,b{ll,2ia 
li  072,  §5^701 

tl2,5:S,70O 

flS,553,100 

ldD,Tt^,5l4 

l,4S3;0(32,O12 

1^004,1367,394 

58.S4«,230 

4,7:»,777,756 

ihj;m,20o 

3,910,(360,305 
49C»,4fl6,400 
llfi,0QK]7D 
4;»J75.2G0 
160,017,6'^ 
430.420,47^ 
350  J  SO,  276 
12&,935,3e0 

2,126,338,477 


iUninbuttiiK* 

Quantity, 

Per- 
cental^ 

60,178,060 

5 

K,  803,  MI 

63 

11,463,121 

38 

186,837,650 

38 

333,87B,920 

63 

3g,230,^ 

63 

29,357,000 

43 

343,050,  WO 

6S 

40,52S,0S2 

37 

fifi0,373.945 

48 

704,757,008 

56 

13,834,000 

26 

288,383,885 

54 

4e,sa«,4oo 

31 

335,862,264 

56 

106,900,416 

GO 

1.713,067.825 

98 

4,480,764,701 

90 

a, Ifia, 938,046 

66 

567,310,410 

68 

872,796,283 

fia 

18,992,720 

30 

31,900,000 

49 

143,696,884 

75 

1,144,064,313 

n 

4, 417, §98,676 

88 

35,060,300 

61 

3,031,002,133 

64 

10.680,300 

58 

2,10i»,4l6,022 

66 

318,018,030 

6G 

74,130,820 

63 

273, 772, 407 

64 

60,402,007 

36 

322,709,181 

77 

204.030,265 

57 

126,022,4m 

97 

1, 2fiS,  560,300 

CO 

Fud, 


Quantity. 


1,817,320,130 

19,€20,4e0 

19,010,912 

309,857,229 

103,224,660 

22,409,500 

38,316,000 
225,513,360 

67,676, 7«> 
917,812,387 
5U,4l5,9Ge 

38,360,000 
346,363. 7«fi 
105,240,000 
280,460,25(3 

47,099,000 

39,812,184 
4§5,«97,024 
1,100,665,013 
267,471,800 
800,159,418 


43, 

33, 

47, 

338, 

666, 

1,097, 

1,720; 
172, 
42, 
160, 
106, 
97, 
155, 
3, 
860, 


529,089 
044,100 
1^,630 
907,700 
968,718 
878,930 
775,622 
650,000 
263,283 
448,380 
810,360 
402,793 
515.065 

141,011 
012,800 
77S.0e7 


P*iw 


40, 454. 215,  I^  26, 817)  8^,  022 


06  I  13,(06,379,110 


95 
37 
62 
02 
37 
37 

ft7 
48 

m 

A3 

42 
74 
46 
59 
44 
31 

2 
10 

34 
33 
48 

70 
51 
25 
23 
12 
39 
36 
43 
44 
3£ 
37 
36 
64 

3 
40 

34 


Alabama 1,921,971,662 

Arkansas 47,605.310 

CaiUomU  and  Oregon 16,413,296 

Colorado 644,841,746 

Connecticut ,     638,663,928 

Delaware,  District  of  Columbia, 

and  Maryland 1,688,622,388 

Florida,  l/ouisiana,  and  Missls- 

slppl 83,326,500 

Owrgia... 668,621,991 

Idaho,  Montana,  North  and  South 

Dakota,  and  Wyomhig 178,684,330 

lUlnois 3,612,861,270 

Indiana 1,167,626,728 

Iowa 624,817,682 

Kansas  and  Nebraska 120,074,307 

Kentucky 801,207,172 

Maine 186,616,623 

Massachusetts 6,681, 114,564 

Michigan 4, 143, 702, 439 

Minnesota 1,166,112,873 

Missouri 1,687,606,454 

Nevada,  New  Mexico,  and  Utah ...  89, 922, 944 

^ewHampBbiToand  Vermont 189, 388, 947 


►or. 

90,400,661 

4.7 

1,831,670,891 

95.3 

22,191,607 

46.6 

26,413.803 

68.4 

8,271,181 

63.7 

7,142,114 

4S.3 

232,268,988 

36.0 

412,682.758 

64.0 

399,796,191 

02.6 

238,768,737 

37.4 

1,671,012,978 

99.0 

17,609,408 

1.0 

32,464,133 

38.9 

60,872,367 

61.1 

241.573.199 

42.6 

326,948,793 

67.5 

52,387.281 

29.3 

126,297.049 

70,7 

2,284.589,764 

66.0 

1,228,261,606 

36.0 

605.826,145 

60.1 

461.790.683 

39.9 

326,427,466 

52.2 

296,390,216 

47.8 

65,229,624 

46.7 

66,744,663 

54.3 

321,301,027 

40.1 

479,906,145 

59.9 

141,671,058 

76.3 

43,945,465 

23.7 

6,106,582,128 

89.9 

674,632,426 

10.1 

2.468,897,637 

89.6 

1,674,804,002 

40.4 

637,931,009 

64.8 

627,181,864 

45.2 

710.868,818 

44.8 

876,736,638 

86.2 

2<»,523,766 

29.6 

63.399,189 

70.5 

140,860,612 

74.4 

48,519,435 

25.6 
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QuantUy  ofiUwmnaiing  and  fuel  coal  gas  sold  in  1905  and  1907 ,  by  States — Continued. 

1907— Continued. 


State. 


Total  sales. 


Illuminating. 


Quantity. 


Per- 
centage. 


Fuel. 


Quantity. 


Per- 
centage. 


NewJezMj 

NewTork 

North  and  Soath  Carolina. . 

Ohio 

Oklahoma 

Pflonsylyanla 

Rhode  Island 


Texas.. 

Virginia 

Washington... 
West  Virginia. 
Wisconsin 


Cubicjeet, 

2,132,580,384 

7,741,442,644 

233,663,043 

4,620,676,146 

09,314,800 

9,297,016,239 

630,362,496 

463,779,463 

221,167,220 

619,994,896 

616,367,702 

560,796,600 

2,897,265,462 


Cubicjeet. 

1,061,694,679 

4,960,944,642 

132,619,142 

2,796,735,719 

20,418,500 

2,266,483,743 

306,737,150 

342,602,474 

53,281,311 

372,354,993 

233,455,171 

109,764,600 

1,863,716,861 


49.8 
64.0 
66.8 
61.8 
20.6 
24.3 
57.8 
69.4 
24.1 
71.6 
46.3 
19.3 
64.0 


Cubic  feet. 

1,070,985,806 

2,790,497,902 
100,933,901 

1,724,839,427 
78,806,300 

7,040,531,496 
223,626,336 
161,176,989 
167,885,909 
147,639,903 
281,912,631 
460,031,000 

1,043,538,601 


60.2 
36.0 
43.2 
38.2 
79.4 
75.7 
42.2 
30.6 
76.9 
28.4 
54.7 
80.7 
36.0 


Total 64,819,684,825 


30,166,771,766 


65.0 


24,662,913,069 


45.0 


PRODUCTION  OF  OIL  AND  WATER  GAS. 

Since  the  manufacture  of  coke  in  retort  ovens  assumed,  in  1897, 
an  importance  sufficient  to  be  considered  an  independent  industry, 
the  problems  regarding  the  supply  of  and  the  demand  for  the  by- 
'products  obtained  have  created  a  desire  for  statistical  data  on  these 
products  as  produced  at  gas  houses;  and  as  no  other  bureau  of  the 
Federal  Government  was  charged  with  that  duty  at  that  time  the 
Geological  Survey  undertook  tne  preparation  of  the  special  report 
on  the  production  of  gas,  coke,  tar,  and  ammonia  in  1898,  and  since 
1902  the  statistics  have  been  collected  each  year  with  the  exception 
of  1906.  Similarly  the  statistics  of  coal-gas  production  have  created 
a  desire  for  information  as  to  the  production  of  oil  and  water  gas, 
and  in  response  to  the  numerous  requests  this  information  has  been 
collected  for  the  reports  for  1905  and  1907. 

In  the  preparation  of  the  report  for  1905  returns  were  received 
from  477  oil  and  water  gas  companies,  and  these  show  that  in  that 
year  the  total  production  of  water  gas  was  82,959,228,504  cubic  feet, 
of  which  6.6472203,913  cubic  feet,  or  6.7  per  cent,  were  lost  bv  leak- 
age, etc.,  leaving  77,412,024,591  cubic  feet  as  the  net  proauction 
ODtained  and  sold.  In  1907  returns  were  received  from  520  produc- 
ing companies,  and  the  production  reported  was  102,139,874,507 
cubic  feet,  of  which  7,505,261,777  cubic  feet,  or  7.3  per  cent,  were 
lost  or  unaccounted  for,  leaving  94,634,612,730  cubic  feet  as  tne  net 
production.  As  the  quantity  of  gas  made  and  sold  at  coal-gas  works 
and  at  by-product  coke  ovens  in  1907  was  54^819,684,825  cubic  feet, 
it  appears  that  the  consumption  of  water  gas  is  nearly  twice  as  much 
as  tnat  of  coal  gas.  It  also  appears  that  while  the  average  price  of 
coal  gas  in  1907  was  67  cents  per  thousand  cubic  feet,  that  of  oil  and 
water  gas  was  95  cents  per  thousand  cubic  feet,  this  being  due  to  the 
larger  proportion  of  oil  and  water  gas  which  i,s  used  for  illuminat- 
ing purposes,  and  also  to  the  much  Tower  price  at  which  by-product 
oven  gas  is  sold.  The  oil  and  water  gas  used  for  illuminating  purposes 
in  1907  was  71,931.606,896  cubic  feet,  or  76  per  cent,  while  the 

Quantity  sold  for  fuel  purposes  was  22,703,005,834,  or  24  per  cent,  of 
lie  total. 

The  quantity  and  value  of  oil  and  water  gas  produced  in  the  United 
States  m  1905  and  1907,  by  States,  are  shown  m  Wie>  lo^crw\x\%\.«MSfc\ 
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PRODUCTION  OF  COKE. 

The  total  quantity  of  coke  produced  in  by-product  recovery  coke 
ovens  and  at  gas  works  in  1907  amounted  to  8,093,144  short  tons, 
valued  at  $30,332,644,  as  against  5,751,378  short  tons,  valued  at 
$18,844,866,  in  1905.  The  increase  in  the  production  of  coke  was 
2,341,766  short  tons,  or  41  per  cent,  while  the  value  increased 
$11,487,778,  or  61  per  cent.  The  increase  in  the  production  of  coke 
was  almost  entirely  in  the  output  from  by-product  ovens,  the  quan- 
tity of  by-product  coke  having  increased  from  3,462,348  short  tons 
in  1905  to  5,583,038  short  tons  in  1907,  a  gain  of  2,120.690  short 
tons,  or  61  per  cent,  while  the  production  of  gas-house  coke  showed 
an  increase  of  only  221,076  short  tons,  or  10  per  cent,  from  2,289,030 
short  tons  in  1905  to  2,510,106  short  tons  in  1907.  This  larger  pro- 
portionate production  of  by-product  coke  in  1907  was  responsible 
also  for  the  greater  percentage  of  increase  in  value,  by-product  coke 
being  a  metallurgical  fuel  and  commandinff  in  the  same  markets  a 
much  higher  price  than  the  gas-hoiise  proauct.  The  average  price 
for  gas-house  and  by-product  coke  increased  from  $3.28  in  1906  to 
$3.75  in  1907.  The  total  value  of  the  5,583,038  short  tons  of  by-prod- 
uct coke  included  in  the  total  production  was  $21,602,680,  an  aver- 
age of  $3.87  per  ton,  while  the  value  of  the  2,510,106  tons  of  gas- 
house  coke  was  $8,729,964,  or  an  average  of  $3.48  per  ton. 

The  total  quantity  of  coal  carbonized  or  coked  at  gas  works  and 
in  by-product  ovens  in  1907  was  11,490,661  short  tons,  of  which 
7,460,587  short  tons  were  coked  in  by-product  recovery  ovens  and 
4,030,074  tons  were  used  ^t  gas  works,  in  1905  there  were  8,187,812 
snort  tons  of  coal  carbonized,  of  which  4,628,981  short  tons  were 
coked  in  retort  ovens  and  3,558,831  tons  were  used  at  gas  works. 
In  1904  the  amoimt  of  coal  carbonized  was  almost  equafly  divided 
between  the  coke  ovens  and  gas  works.  The  yield  oi  coal  in  coke 
in  by-product  recovery  ovens  in  1907  was  75  per  cent.  The  quan- 
tity of  gas-house  coke  produced  in  1907  was  62  per  cent  of  the  coal 
carbonized. 

Many  gas  companies  are  engaged  also  in  the  electric-light  business, 
and  coke  produced  at  the  gas  works,  as  well  as  a  considerable  quan- 
tity of  tar,  is  used  for  firing  in  the  electric-Ught  plants.  Other  coal- 
gas  producers  are  also  prooucers  of  water  gas,  and  the  coke  from  the 
coal  benches  is  used  for  firing  the  water-gas  plant.  Some  coke  is 
also  used  in  the  carbonization  of  coal  at  some  of  the  gas  works. 
This  is  to  be  noted  in  the  cases  where  the  companies  did  not  report 
any  coke  produced.  The  total  production  is  given  as  nearly  as 
possible  in  these  reports,  the  quantity  consumed  being  arrived  at 
as  accurately  as  possible,  and  tne  value  placed  upon  it  is  the  same 
as  that  received  for  the  coke  sold. 
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Tfa6  following  table  gives  the  production  of  coke  at  the  gas  works 
and  by-product  ovens,  by  States  and  Territories,  arranged  accord- 
ing to  their  rank  in  producing  importance. 

Rank  of  States  in  production  of  coke  in  gas  works  and  by-product  ovens  in  1905  and  1907, 

10O5. 


Num- 
ber oi 

menta. 


QuKatLty. 


Vftlue, 


Vftlue 
per  ton. 


Yield  of 

CO  A]  In 
colce. 


BkuutItuiIa 

Hutacihiuetts 

Ohio., ,.... 

IHitfllst  of  Caliunbt&  and  U&iylJjid 

Alubam*,.,,  *..,,.... ,.*.._ 

Wiflconaln. ,.„,„„„.,,„,...„.... 

KewJeraey,..  *....*. 

Minnesota.  _ , 

Ullnoie 

Miaaourl...,. , .,..,....,,», 

West  VliBlnift 

Indiana...,.,,.,,, , 

Keiitucty  „,,.....,..., 

Iowa...,,. , , ,.,„,„. 

Temwiaee*., ,...., „., -.-.. 

ConnACtluut .,,,,,, ..,,,.,,,,,, 

Colomdo 

Rhodo  laland ,„„».,„.,,*„-,„., 

Oeoiigta..«, 

Vijg£la „,.,... , 

WftibiDfftoii,.... ..,. 

New  Hampshlni  and  Vermont.  ,...*,^., 

Texa» 

South  CaioUna, , , * , ^ .  ^  * , 

Maliie....... , 

KanABs..., ,*,„.,., 

Idaljo.  Nonti  Dakota,  South  Dakota, 

Utah,  and  Wyoming , 

FlOTida,  LoulBiAnaj  and  IflnslBMlppl. . ., . 

North  Carolloa.  **..,,. * . .., . 

Nebra^lka ......„,. „  „ ,  „ , 

Delawaie , . . 

Montana,  Novod^  and  New  Mexico . . . , 

Arkaovu,.... 

Imllan  Territory  and  Oklahoma. . . . 

CaJifomla,,,,.....- 

Qregou ...„,„,,..,...„_.„.„.„ 

Total „.,„.,, 


1,374,815 
670,54a 

497,  aos 

470, 71& 
^a,lfl7 
40^,764 

303,759 
191,  S^ 
134,670 
139,5^ 
124,  S8$ 
119, 3eg 
9Qf92r 
56,32S 

m,  159 
37,968 
35,059 
34,  S(^ 
34,720 
32,422 
28,006 
14,095 
11,984 
11,823 
10,7+§ 
0,749 

7,462 
6,180 
fi.37a 
4,916 
4,12S 
4,Dt7 
3,»94 
3,636 
1,710 
1,3^7 


13, 903.034 

2,247,074 

1,446,367 

1,592,253 

1,335,345 

l,3J4,2e6 

1,157,987 

1,252,106 

643.934 

Se9,9G4 

487,772 

430,920 

415,468 

303.354 

1S3  100 

179,533 

135, 7P0 

133,407 

140,673 

m,0]8 

101,181 

116,879 

10tt,€3S 

74,863 

54,531 

42,992 

51,353 

35,260 

42,923 
£6,313 
29,253 
2^,135 
121,740 
26,348 
16,247 
16,  Ml 
16,3$4 
6,946 


|£S4 

3.35 
2.91 
3. 38 
3.15 
3.28 
3.01 
4.26 
3.35 
4.23 
3,76 
3.52 
3.4S 
3.54 
a26 
4.56 
3.47 
3.51 
4.01 
3.87 
2.01 
3.60 

5.31 
4.55 
3.64 
4.77 
3.63 

5.75 
4,26 

5,44 
5.33 
3^09 
6.55 
4.17 
4.55 
«,66 
6.74 


Per  «iii, 

73,0 

7La 

7L6 
75.0 
6LS 

75.  a 

70.8 
74.0 
73.9 
70.6 
66.5 
64.1 
70.4 
60.8 
66.3 
63.6 
61.2 
62.5 

ae.1 

64.S 
64,0 
5g.2 
66.0 
64.1 
63.2 
8Q.S 
62.7 

5ao 

48.4 
6018 
53.6 
63.5 
53.0 
40.0 
6!;6 
56,0 
53,6 
5&6 


637 


5,751,378 


lB,Sil,B66 


a.^ 


70.26 


a  In  addition  438  tons  were  prodooed  and  unsold,  there  being  no  market  for  it. 
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Rank  of  States  in  production  of  coke  in  gas  works  and  hy-product  ovens  in  1906  and  1907 — 

Continued. 

1907. 


Bink 


State. 


NewTfork 

MassactiiieQttH. 

Ohio... 

HkhJean^ ...... 

imnora 


meata. 


Alabama 

Delawan^,   District   of  ColumbLB,^   and 

Mar^'^and * ._ .  „._... . . 

N*!W  Jersey,... ........,-,„,,,.-.-, 

Virginia  and  Weit  Virginia.,,.. , 

Mlnaeiota. , , .  „ ..,,,„ 

MiiMourl 

IndiaiLa. . .  * . . 

KfiDtLx:ky 

Coiorado..... 
RiitidQ  IfllBud. 

OOQIMOliCUt , . 


tliua- 
bar  of 


,...„,,..,„,., J 


In  wa « ,.-„„.„..„. ..,.„. „  „ 

WfljJilnElcm .......... . . 

Nortd  Carolliia  and  South  Caroiiiia. ,, 

N^w  HampaliirB  and  Vermont 

Texas  * . . . . . .  ^  „  „ . . . ..,  ^  „*..,*. »: 

Mftinij ! 

Idalio,  Mootana,  !4ortti  Dakota,  Bouth 

Dakotan  and  Wyoming ! 

Florida,  LiOuULona,  and  Mlasinippi. . . 
HovAda,  N^w  Mi^xlco.  a^d  Utah, ..... 

Xaneai  and  Nebraalca,..^... .*«.^ 

Arkanww. . . , , , 

Oktaiioma...  ,..........*.............. 

Or^gOD 


Total. 


481 


Quaotltj^ 


Short  tenu. 

978,057 
00^,049 
534,040 
G29,AS0 
537,270 
521, 3M 
48e,603 

»li,477 

201,806 

lU,7i» 

'  e&,€67 
4a,5fi2 
48,009 

42,5S3 
il,776 

36,507 
10,872 
12,521 
12,049 
10,aS5 

9,fi63 

5,078 
4,774 
3,903 
S,4il 
911 


Valoe. 


8,003,144 


•8,311,235 
3.859,3^ 
3,404,522 
3, 5-^,  806 
1,223,842 
3,070,151 
3,330.702 
1,4«2,717 

l,568,0e& 
fll«,lW 

6S3,1O0 
431,560 
27tt,154 
100,591 
183, 7Q& 
152|71B 

]A34d 

135,793 
193,804 

i»,m 

75,021 
00,711 
56,407 

46,aeg 

73,093 
20,497 
31,753 
33,803 
13,152 
11,290 
6,067 


30,333,644 


Value 
pertoiL 


03.84 

3.95 
3.44 

4.82 
3.31 
3.M 
4.40 
3. 05 

4.27 
3.07 

296 
3,91 
3,67 
3.2S 
261 
3. '8 
3.54 
3.64 
3.41 
3.14 
4.91 
5.46 
4.45 
«.67 
4.06 
4.44 

7.^ 
4.09 
6.39 
5.00 
4.68 
4.69 


3.75 


YMdof 

00^  In 
coke. 


Perctni. 

08.« 
69.9 

75.7 
73.6 
71.1 
08.8 
66.6 

70.8 
73.0 

70.1 
00.3 
5&2 

eat 

60.5 
65.4 

75.8 

a.1 
oa4 

57.0 

ea.s 

6C9 
61.7 
5616 

5L3 

51.3 
0L8 
4&3 

ao 

25.1 
01.8 


mr 


PRODUCTION  OF  COAL  TAR. 

Coal  tar,  as  the  raw  material  from  vtrhich  is  obtained  creosoting 
oils,  aniline  dyes,  and  salts,  and  innumerable  organic  chemical  com- 
pounds and  medicinal  preparations,  is  of  much  more  economic  impor- 
tance in  some  of  the  European  countries  than  it  is  in  the  United  States. 
This  country  is  consideraoly  in  the  rear,  particularly  when  compared 
with  Germany,  in  the  development  of  chemical  industries  based  on 
coal  tar,  the  products  of  which  are  imported  to  the  value  of  several 
million  dollars  each  year.  At  the  present  time  coal-tar  manufacture 
in  the  United  States  is  confined  principally  to  the  production  of 
creosote  and  of  tars  and  tar  pitches  suitable  for  roofing  papers,  paving 
materials,  etc.  With  the  continued  development  of  tne  retort-oven 
cokiAg  industry,  however,  and  an  assured  supply  of  coal  tar,  there  is 
every  reason  to  beUeve  that  chemical  industries  dependent  upon  tar 
as  a  raw  material  will  be  established.  The  lack  of  such  an  outlet  for 
one  of  the  principal  bv-products  of  retort-oven  coke  manufacture  is  in 
part  responsible  for  tne  fact  that  the  construction  of  by-product  oven 
plants  has  not  been  more  energetically  pushed  in  this  country. 

The  total  production  of  coal  tar,  as  reported  to  the  GJeolo&ical 
Survey  in  1907  by  488  companies,  was  103,577,760  gallons,  vuued 
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at  $2,661,627,  as  against  a  production  of  80,022,043  gallons,  valued 
at  $2,176,944,  reported  in  1905  by  521  companies,  from  which  it 
appears  tnat  while  the  production  of  coal  tar  increased  23,555,717 
gallons,  or  29  per  cent,  the  value  increased  only  $474,583,  or  22  per 
cent.  The  average  price  per  gallon  decreased  from  2.72  cents  in  1905 
to  2.6  cents  in  1907.  The  price  for  tar  has  shown  a  steadily  declining 
tendency  since  1903,  when  the  average  price  reported  to  the  Survey 
was  3.49  cents  per  gallon.  It  dropped  to  3.04  cents  in  1904,  to  2.72 
cents  in  1905,  and  to  2.6  cents  in  1907.  The  yield  of  tar  per  ton  of 
coal  consumed  in  1907  ranged  from  6.34  gallons  in  Pennsylvania  to 
19.63  gallons  in  Missouri.  The  price  ranged  from  2  cents  in  Illinois  to 
10.3  cents  in  Oregon.  The  average  yiela  of  tar  per  ton  of  coal  for  the 
entire  United  States  was  9.04  gallons.  In  1905  the  average  yield  of 
tar  was  9.79  gallons  per  ton  of  coal  consumed. 

The  followmg  tables  show  the  production  of  coal  tar  in  the  United 
States  in  1905  and  1907,  arrangea  according  to  rank  of  States: 

Rardi  ofStaUt  in  eoaUtar  production  in  1905  and  1907, 
1905. 


fitato. 


PoZiliftjlVBIlU..... ,.,.. ,.,...,- 

MASflBCbU»«ttB,. ..**„.*..„„..., 

Ohio. .,.,..., 

New  Yojfc, , * .,.. 

MlDhl^ILD ,..-..,...,...».....,..-.. 

AiAbama.  ,»,****,..,. 

DEnUfot  of  CohtmblA  uid  MsryLuid ..... 

WliKKMUlll.. 

K«r  Jofsev. ,. ..„,.,- 

HlMouri... 

minoU , 

JUmtBaot*,. ,*,,.-, ....-.-..  **,w*       *  * 

Wmt  VlrgtnlA 

Indiana. .....*,..*,*  h.  ....*,..,».  * 

Kentucky ..,...,. 

TeonwsBO. « .  ..>»*«.. .<.*..i..>...^v *.* 

Oeoigla.., ...... *, , "^^ 

C<MO«0tiGUt...  *......... 

Rhode  iRjAnd....... .,.,... 

Colorado  ..,**_,,,.**.****.*-*.*., 

Virginia........... , 

Iowa , . . .  ^ . . » . .  * „..„.►..,* 

Waahhigton ,, 

New  HaTDpehlre  and  Vnnnoat 

Ttx&M ..„ ,— ,-. ...— 

MAhi« „_,.,*..*._.*»„. .....* 

KanMJ..,..., ..,., ...,., 

South  Cfliiolto*.  .,-....,....,.....,_*..** 
Montana  Nevada^  and  New  Uoxici>  . . . . 
Fiodf^a,  LouUkna,  and  Ml»i4B[ppL. .,. 
Idaho,  North  Dakota,  South  Dakota, 

Utah,  and  Wyomhig ............. 

Nebraaka. 

Dctaware. , ......* 

North  Carolina. ....................... .. 

Afkansaa.., , 

Indian  Terrltoiy  and  OktahomA. ....... 

Cftllfomlft.. ..,.,.. 

Ortgon...... - .- 

ToM.... 


Num- 
be  J*  of 
catah- 
JlBh- 
maatfl. 


1 


£21 


Quantity. 


10,017,M7 
fi,470,I9S 
7^  34ft,  660 

fr  4, 502,510 
4,166^460 
3,9QS,217 

2,4£a,575 

2,ilB,G23 

2,111,083 

1,760,060 

'1,712,397 

SIS&.293 

7^1,411 

715,799 

712,3^8 

710,000 

&9§i527 

091,630 

033,5^ 

255,556 
236,341 
212,445 
20&,OSO 
158,301 
^,226 
S7,2a6 

''85,458 
S3, 303 
75,600 
74,503 

e6,«oo 
MpOOa 

27,230 
21,452 


Vftiao. 


«0, 002,943 


t3i«,aoi 

285,660 
270,325 
189,800 
lie,S09 
1^,271 
87,512 
94,305 
£4,243 
8«,515 
49,734 
54,823 
50,542 
44,198 
17,942 
29,  €63 
24,604 
35,989 
20,400 
26,758 
21, 152 
H,77G 
32,268 
13,177 
15, 140 
9,»S3 
10,898 
5,315 
3,490 
5,710 

6,830 
2,426 
2,725 
4,355 

3,  on 

3,^3 
2.212 
2,145 


Valofl 
gaJJon. 


2.24 
235 
3.19 
20 

23 

3 

14 

3 

a46 

205 

2.0 

28 

253 

1.37 

4 

345 

5 

2S 

as 

305 
23 
49 
4.90 
6.4 
47 
5.3 
3.3 
^9 
6,5 

8 

2.9 
a  657 
5.S 
5,5 
(115 
8 
10 


2,170,944  ! 


172 


Yf  eld  per 
ton  of 
coal. 


7.5 
ia65 
R23 
laftS 

SL6 
7.7 

laoo 

12.87 
1L09 
1L07 

iai2 

11.46 

ILS 
lt3 
1315 
1L64 
13  3 
13115 
12  4 
10  » 
lL4d 
12  07 
12  35 
12  4 
ia74 

laa 

I0lS9 
8.6 

7.8 
ia64 
9,9 
7.3 
m74 
&2 
&6 
9l4 


017V 


•In  addition  53,526  gallona  were  produced  and  unsold,  there  being  no  market  for  It. 
b  In  addition  62,000  gallons  were  produced  and  unsold,  there  behig  no  market  for  it. 
•In  addition  13,914  gallona  were  produced  and  unsold,  there  being  no  market  for  It. 
4  In  addition  43,735  gallona  were  produced  and  unsold,  there  behig  no  market  for  it. 
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Rank  of  States  in  coaUtar  prodtidion  in  1905  and  1907 — Continued. 

1007. 


Rank. 


State. 


PiMuiBflyaiiifi. . . , ,,,.... 

New  York, „,-..- 

HftlSA0l]11Mtte...,,„.... ............ 

Ohio 

Hlchigao........ . . 

llllnorft. .... 

WisoDDsLn... ..._, 

Dcl^^aj^P    DUtrJot    of    €oLumbi&,  and 

Maryland., ,...„.....,..,...... 

NewJerfley...*.. , - 

M[*BOurl „.....*....., 

Virginia  and  Waat  Vliginla 

Mtcuiesota...... .., 

Indian*,..-, — .-...„,.-...^.. ......... 

KD&twikT..........* ..,...,.,....., 

ConneptKut .-,. 

Coiorado ,.,„,,...».. 

Iowa.,- - 

TeuueMM........... 

Hhode  Iiland.., -..,...., . , „ 

Oeoraia.. ....... .,,...,.. 

Waaamgtoii ,., 

MftEeLT?..... 

North  CttTOlJiLa  and  South  CatdUna. . . .,. 
New  HantpebLre  and  Vermont, , , ....... 

Ttncaa. , 

Oklabonia^  *  +  ..-^ ---* ^.,^^«,,.,, 

IdahO)    Montana*   Nortli   Dakota,  and 

Wyoming ..^ ...,.,« 

Nevaiia,  Nctr  Mexico,  and  Utah 

Kuiijifia  and  Kobraska. , 

Florida,  LonUlanAT  and  MUalMlppL.... 

Arkan^afl ........ 

Oregotn... *,.,.,.,.».,,,..,„,„*„ 

Total. ,........„..„. 


Nam* 
ber  ol 
&Btal>^ 
ilab 
miBinta, 


Quantity, 


GaMons. 

e,  383, 135 

fi,  4301006 

4,3QB,105 

3,670,318 

3,388,383 
1,498,431 
976,023 
8SS,3ai 
881, 7S9 
758, 3n 
7M,135 


e3i,4Bl 

301,871 
335,334 

21^,394 
lfi3,«31 

144,411 

130,935 
113,523 
116,870 

71|7fl0 
19,431 


468  103,577,760 


VahiB. 


1413,137 
303,390 
39§,310 

2m,m 

173,  aw 
135,010 
177,87^ 
139,£M 

£6,445 

m,Q49 

0(^153 


70pOB3 

32^,577 
33,114 
40,760 
18,906 
37,333 
17,536 
18,738 
44,804 
ll,3t9 
11,782 
11,388 
13,707 
14,375 

6,631 

7,431 
4,083 
S,055 
3,771 


3, 551,627 


Value 

per 
gailoa. 


3.3 
13 
3.6 
3.7 
13 
3.0 
3.0 
3;4 

Zl 

ai 

3.3 

3.0 
20 
3.4 
23 
aB 
<7 
25 
Xfi 
27 
26 
7.1 
28 
4.6 
4.6 
&6 
7.4 

€.8 

5.1 
26 
4.1 

LI 

las 


26 


Yteldper 
ton  of 


GiUUmt. 
6.34 
as8 
10.71 
1L33 
lOiSi 

e.4» 

&31 
7,70 

ai3 

6.40 
12  63 
15.96 
1L88 
1271 

2ai 

12  06 
12  98 

13.  ai 

1L38 

a48 

1261 
14.64 

1253 

iLe4 

7.67 
250 

469 
1235 

7.98 
1200 
1L» 
1117 
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PRODUCTION  OF  WATER-GAS  TAR. 

The  quantity  of  tar  produced  at  water-gas  works  in  1907  amounted 
to  14;414,017  gallons,  valued  at  $342,041,  against  9,230,411  galioBS. 
valued  at  $245,252,  in  1905.  There  were  69  companies  which  reportea 
a  marketable  product  of  water-gas  tar  in  1907.     At  many  of  the 

J>lants  there  is  no  market  whatsoever  for  the  product,  and  it  is  used 
or  fuel  at  the  works,  no  record  being  kept  of  the  output.  Where 
companies  produce  both  coal  and  water  gas  the  water-gas  tar,  if  sold 
at  aU,  brings  a  lower  price  per  gallon  than  coal-gas  tar.  It  is  interest- 
ing to  note  that  the  united  Gas  Improvement  Company  of  Philadel- 
phia, at  its  works  at  Point  Breeze,  is  using,  in  the  coal-briquetting 
plant,  pitch  made  from  water-gas  tar. 

The  following  table  gives  approximately  the  quantity  of  wateivg^ 
tar  produced  and  sold  m  the  United  States  in  1905  and  1907.  with  the 
total  value  and  the  average  price  received  for  it  at  the  worKs: 
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QuantiUy  and  value  of  tar  produced  and  sold  at  water-gaa  and  crude-M  works  in  the  United 

States  in  1905  and  1907. 

10OO. 


State. 


ArkanflM 

Califbniia 

Colondo  and  Oregon 

Connectloixt 

Florida 

Qeoigla  and  South  Carolina 

nUnoii 

Iowa 

yfl**MIT 

Loolaiana  and  Mississippi . . 

Maryland 

Manachoaetts 

MinnMota 

Nebraska 

Miflsoori 

New  Hampshire 

NewYork 

Ohio 

Fennsylyanla 

TeoEae 

Vennont 

Total 


Total 

Total 

Price  per 

quantity. 

value. 

gallon. 

QaUoru. 

CenU. 

l,sii\272 

1360 

10 

65,731 

3.6 

232,031 

14,202 

6.1 

160,250 

8,045 

1.9 

36,807 

583 

L6 

14,254 

577 

4 

6,000 

300 

6 

146,856 

3,645 

2.5 

1,600 

160 

10 

474,174 

14,660 

8.1 

10,000 

1,000 

10 

1,380,726 

38,454 

2.7 

283,099 

8,493 

3 

321,967 

7,097 

2.3 

6,200 

320 

14,332 

143 

3,990,090 

79,736 

600 

30 

277,274 

6,621 

23,900 

1,195 

379 

20 

6.3 

a9,230,411 

245,262 

2.66 

iQor. 


Arkansas,  Florida,  Louisiana,  and  Mlsidsaippl, 

CaUIoniJa  and  Washington — 

Commitlinit  and  MassacihuM^tt^ 

S«lawai«t  Maryland,  sjid  New  Jersey. ... -. 

Geoi!^  and  South  CamUna* 

lUtnols,  Indiana,  and  Ohio ... ........ 

lowa. 


Mfnnesota  and  WliieoiiBtn. . . . 
Nehraska  and  South  Dakota. 

MlnooTl 

Ktw  Hampiiilre. 

NowYoTic - 

PaansTtTanla.. 


Total ..,..,.........,.-. H4U,017 


440,563 

tl3,30Q 

3.0 

a,3sa,sii 

78,554 

3.3 

2.142,476 

5S,0H 

IT 

I,*i71,600 

45,850 

3.4 

34,*3ft 

2,262 

as 

132,300 

2,575 

3.0 

2&4,182 

7,031 

%i 

6fi4,«7 

31,  ew 

3.3 

454,314 

11,305 

2.4 

3,050 

'm 

5.3 

&a,i^ 

777 

L3 

3,619,7^ 

72,oafi 

3.0 

1,207, 1,W 

34,152 

2.0 

102,781 

2,737 

3L7 

H4U,017 

342.041 

2:4 

a  In  addition  3,274,891  gallons  were  produced  and  unsold. 
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PRODUCTION  OF  AMMONIA. 

Only  about  one-fifth  of  the  establishments  producmg  gas  and  coke 
from  coal  report  the  recovery  of  ammonia  either  in  the  form  of 
ammoniacal  liquor,  anhydrous  ammonia,  or  ammonium  sulphate. 
In  jnaking  the  reports  on  the  quantity  of  ammonia  liquor  produced, 
somewhat  different  methods  were  employed.  Some  companies  re- 
ported the  production  in  liquor  ounces  selling  at  a  certain  price  per 
100  liquor  ounces  of  a  specific  strength;  others  reported  the  produc- 
tion in  gallons,  sales  being  made  at  a  certain  price  per  pound  or  by 
the  ammonia  (NH3)  contained;  others  reported  the  production  in 
gallons  of  ammonia  Hquor  at  so  much  per  gallon,  according  to  the 
strength  of  the  Hquor.  Then,  again,  the  strengtn  of  the  Equor  is 
reported  by  some  producers  in  ounces,  by  others  m  degrees  Twaddell, 
and  by  still  others  in  the  percentage  of  anhydrous  ammonia  (NH,). 
In  compiling  the  statistics  for  1907  a  separate  statement  has  been 
prepared  of  the  anhydrous  ammonia  produced,  and  to  this  extent  in 
the  following  table  the  figures  for  1907  differ  rrom  those  of  1905,  in 
which  all  of  the  ammonia  not  sold  as  sulphate  was  included  in  the 

Eroduction  of  ammoniacal  liquor.  The  production  of  ammoniacal 
quor  in  1907amounted  to 54,065,541  gallons  (equivalent  to 20,993,863 
pounds  of  anhydrous  ammonia).  In  addition  to  this  the  andydrous 
ammonia  reported  as  such  was  16,566,995 pounds,valued  at  $1,472,881. 
making  a  total  of  anhydrous  ammonia  of  37,560,858  pounds,  veduea 
at  $2,601,057.  In  1905  the  total  quantity  of  anhydrous  ammonia 
produced  and  contained  in  the  liquor  was  22,455,857  pounds,  valued 
at  $1,728,254. 

In  the  following  table  giving  the  production  of  ammoniacal  liquor 
in  1905  and  1907  the  returns  are  graded  according  to  the  strengtnof 
the  ammonia  liquor  produced  and  not  by  States.  This  is  done  to 
avoid  disclosing  the  operations  of  individual  producers.  The  produc- 
tion of  sulphate  in  1907  amounted  to  48,882,237  pounds,  valued  at 
$1,525,472,  as  against  38,663,682  pounds,  valued  at  $997,452,  in  1905. 
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Prodttdion  and  value  of  ammaniacdl  liquor  at  gas  and  by-product  coke  works  of  the  United 

States  %n  1905  and  1907, 

IQOft. 


bonizad. 

QtMtitltrol 
ammoDlA 

mBcIeand 
gold. 

Strength  olUquDi.                   { 

Toui 

v&lu«  of 

wmmonlft 

liquor. 

In 

ouooea. 

BqiilTftl«cit  to  au- 

Equl¥ft- 
lenttoBUU 

Ammonia 
(ooncea  per 

Oimcei 
guTon. 

ToUlLo 
pounds. 

ShQTiUmE, 

Qdllon*. 

m,m 

a,237,«6 

3L7S 

0,97 

497,276 

3.7ti 

618,290 

i,m 

sia,7« 

3.5 

1.22 

63,(»6 

4.73 

3,865 

lS,tS9 

036|ei6 

4.00 

1.30 

66,306 

5.«) 

1.273 

»pm 

G4&,e4e 

4.6 

i.er 

67,380 

6.48 

5,165 

lUfidl 

340,111 

4.60 

1.69 

30,878 

6.60 

1,018 

&S,H5 

l,866,m7 

6.00 

1.74 

303,964 

6.75 

0,310 

44*  m 

1,665,  dlS 

5.99 

2.08 

210,591 

8,07 

11,091 

66,810 

1,646,584 

6.00 

2.09 

315,065 

6.10 

10,373 

130313 

4,616,360 

6.9 

2.40 

723,439 

9,31 

54,183 

39,e06 

1,3D6,H0 

7.00 

2.44 

313,445 

0.45 

7,277 

147,000 

46,653 

7.3 

2.61 

7<3&0 

9.72 

515 

30,103 

1,^,330 

7.23 

2.52 

189,621 

0.78 

7,604 

43,013 

1,680,503 

8.60 

2.76 

301,067 

10.80 

13,004 

ase>797 

0,682,653 

8.63 

3.00 

^-^S'iS 

11.64 

66,303 

a,72a 

81,507 

g.4 

3.37 

10,668 

12.09 

880 

34,  AM 

440,158, 

10.00 

3.46 

06,130 

13.50 

0,227 

12,52S 

43.193 

15.2 

6.20 

14,275 

30,63 

028 

235,055 

3,38»,BfiO 

Itt.OO 

5.57 

831,674 

31.60 

38,533 

10,625 

37  517 

32.00 

11.14, 

2)8,121 

43.30 

1|151 

3,692 

7,925 

36.52 

12.36 

M33 

47.95 

429 

&,ee& 

12,300 

3g.0O 

13.23 

10,163 

51,20 

020 

14,  SM 

36,205 

40.00 

13.92 

31,408 

53.90 

3,471 

14,023 

35,060 

44.00 

15.31 

33,544 

10.39  1 

4,319 

34,716 

58,707 

48.00 

J6.7^ 

01,338 

04.70  1 

3,394 

aOrfiOT 

18,250 

61.64 

17.97 

20,407 

60,72  f 

1,604 

13,  *» 

52,550 

53.00 

18.00 

60,421 

70.10' 

^,i^ 

13,  M4 

30,435 

63.2 

IS.&l 

42,151 

71.82 

2,180 

U^3&6 

60,553 

54.00 

18.70 

60,414 

73.80 

6,313 

2,fiT8 

3,200 

50.00 

10.48 

3,800 

75.58 

438 

Z,&t2 

fipflOS 

56.4 

10,03 

8,702 

76.13 

615 

17,168 

M,786 

56.00 

20.  IB 

4£018 

73.20 

2,635 

t4fi^&lfi 

1,192,076 

60.00 

ao.67 

1,656,086 

80.00 

124,303 

412,550 

60.3 

20.04 

530,925 

81.35 

44,010 

37,880 

14,606 

67.00 

31.57  , 

19,  on 

83.60 

l,0fi2 

61.823 

63.12 

2L.06 

71,134 

85,20 

4,600 

8,7V7 

37,361 

64.00 

23.36 

37,^ 

80.30 

3,846 

42,fiQ0 

l62,Sf7Q 

64.50 

22.40 

336,628 

87.14 

30,677 

U,»ft 

30,746 

65.00 

22.61 

42,036 

87.74 

2,043 

B0,7» 

3»4,007 

66.46 

22.78 

418,720 

88,30 

41,672 

S5jias 

m.oii 

66.48 

33.13 

246,773 

89.74 

10,098 

£3,444 

33,902 

66.60 

23.19 

136,100 

89.06 

9,537 

14^362 

367,301 

68.6 

23,04 

390,700 

03.89 

^*^ 

tt,S» 

174,407 

70.00 
f    70.7 

24.35 
24.60 

266,436 

94.48 
06.45 

34,562 

S64,oaa 

1, 108,205 

■      71.4 

34.84 

1,731,023 

96.38 

135,474 

72.00 

25.05 

97.10 

72.44 

2.'^.  20 

97.78 

340,436 

709,350 

73.00 
76.72 
78.  OO 

35.40 

26.00 
27.14 

1,150,733 

08,65 
103.56 
105.30 

>      90,393 

A5BJ17 

1,425,070 

60.00 
84.00 
85.56 

27,83 
30.56 
20.77 

r  2,597,567 

107.98 
114.00 

115.60 

346,813 

1,001, 006 

1,366,616 

92.4 
96.08 
I    160,00 

32.15 
33.43 
34.70 

3,700,849 

134.74 
120.71 
134.90 

341,040 

«0,W8 

2,005,730 

103.38 
lOe.73 

35. 5S 
35.74 

4, 456,376 

138.05 
1         138,67 

405,530 

I  113.44 

30.47 

163.14 

6,30S,7S3 

46,986,266 

23,466,867 

i, 728, 254 
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Productum  and  value  of  ammoniacal  liquor  at  gas  and  hy-produet  coke  worls  of  the  UnUed 
States  in  1905  and  i907— Contmued. 

1907. 


Quantity  of 

Strangthuf  liquor. 

70tAl 

Equlralfiint  to  m-  i 

Equiva- 
lent to  sul- 
phate ot 
sinitionta 

Oo^car- 
boDU«d. 

anunQmft 
liquor 

sold. 

hydrouB  aJmnonla 

viklue  oJ 

ftminoi]l& 

liquor. 

Oonoea 

Totalll) 
pounds. 

Short  tarn. 

QaUom. 

H,m 

505,200 

4.00 

i.ao 

51,783 

5,40 

tl,905 

45,m 

1,996, 820' 

4,74 

1.66 

206,004 

«.40 

10,^ 

«,3W 

1,012,560 

6.00 

1.74 

176,366 

0.76 

7,m 

35$,  663 

8,511,300 

6.37 

L87 

90a,»4 

7.36 

36,632 

103,015 

2,967,712 

6.00 

3.09 

347,969 

8,10 

15,348 

155,230 

5,964,916 

6.06 

2.11 

^,&7B 

S.18 

59,049 

36,17» 

1,176,266 

6.60 

2.20 

106,080 

8,77 

0,690 

as,  660 

1,241,076 

7.00 

2.44 

ias,876 

9.46 

9,304 

lW,3r5 

4,309,566 

S.00 

3.7$ 

740,«» 

10.80 

54,638 

^,£11 

8,666,112 

8.17 

2.34 

1,637,543 

U.03 

57,996 

a5,M7 

3,16§,726 

S.IS 

2.85 

*!S'S1 

U.04 

337,238 

36,46« 

827,643 

8.4J^ 

3.94 

162,079 

11.41 

10,950 

36, 4«) 

^1,074 

10.00 

3.48 

71,988 

13,60 

3,234 

10,527 

143,911 

10.20 

3.56 

91,743 

13.77 

1,056 

20,  Ml 

167,006 

12.00 

4.18 

40,069 

16,20 

2,465 

338,238 

2,468,749 

16.00 

6.57 

868,516 

31.60 

40,990 

8,fl09 

10,080 

24.00 

8.35 

6,361 

33. « 

252 

42»463 

ie@,302 

30.00 

10.44 

l2l,Sti2 

40.51 

14,281 

0,93? 

19,426 

32.00 

11,13 

13,613 

43.18 

1,0^ 

26,  m 

391,639 

33.00 

12,52 

305, 3g0 

48.58 

9,124 

m,VZ5 

664,260 

40.  DO 

13.92 

677,933 

64.01 

40.365 

U,^ 

25,767 

44.00 

15.31 

24,666 

69.40 

1,972 

8,960 

13,929 

45,00 

16.00 

18,928 

03.06 

1,330 

a,  535 

2,481 

M.20 

10. 07 

2,4^ 

03.  S6 

7i 

2%  344 

104,221 

Ifi.OO 

ia.70 

108,781 

04.80 

5,961 

1S,1S4 

26,417 

61.60 

17.06 

20,037 

09.05 

2,660 

s^,m 

74,368 

53.0(1 

18.00 

84,104 

70.19 

5,323 

31,93t 

18,033 

56.09 

19.48 

21,944 

7B.68 

1,344 

a,2(» 

7,000 

56.40 

19. ea 

8,664 

70.13 

601 

U,135 

11,942 

57.00 

19.  S3 

14,801 

76.04 

1,433 

5,200 

6,600 

5S,3ti 

20.30 

7,105 

7S.70 

179 

filg,e36 

1,743,  £08 

00.00 

20.87 

2,272,876 

80.08 

186,628 

139, 3S» 

377,167 

01.34 

21.61 

507,064 

83.46 

40,664 

5,775 

16,983 

62.00 

31.67 

21,646 

83.60 

1,293 

Gs,a&e 

1,676,761 

64.00 

^.27 

2,333,»42 

86.41 

17,482 

6,435 

11.156 

66.80 

23.89 

16, 9« 

88.81 

1,277 

l6|a7S 

474,084 

67.00 

23.31 

600,081 

90.44 

65,2£4 

96,157 

305,470 

67.08 

23.34 

446,593 

90.60 

37,876 

fle,9eo 

17S,e06 

71.00 

24.70 

376,733 

96.84 

26,0U 

633,191 

460,  «32 

71.40 

34.84 

714,020 

90.38 

66,003 

4,477 

9,339 

72.00 

36.05 

14,621 

9T.19 

514 

ieo,i6« 

3,048,510 

73.00 

27.14 

6,183,536 

106.30 

6.-1, 23fl 

44,972 

80, 008 

80.00 

27.fi3 

139,164 

107.98 

10,270 

3,56G,4^ 

54,056,641 

3Q,903,SQ3 

1,138,170 

The  following  table  gives  the  production  of  ammonia,  the  liquor 
being  reduced  to  its  equivalent  in  NH^,  by  States,  certain  States 
being  combined  in  order  to  avoid  disclosing  mdividual  returns: 


GAS,  COKE,  TAB,  AND  AMMONIA. 
Production  of  ammonia  in  1905  and  1907,  hy  States. 


1905. 
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Bt&tfl. 


C«iO»do  and  Waili, 

Ctmnecticut  ond  Rhoaa  Island 

Pfllftw&re,  M^ryJ^Jid,  Mid  DiitHct  ol  CoEombtA. 


MMm  And  N«w  Hampd^. 

Mamchujgtta-. .-.,. 

ICtoblgui--.. 

HJnattri... 

J^enrSermj ,<. 

NnrYork 

OHJo ...„-.-. 


Vtigtnf*  and  WmI  Vl^gl&Ift. 
WlaocKOiiii 


Coalcfti^ 
IxmJxed. 


Sfioft  ions. 
5SD,837 
SS,23S 

6«,375 
123,372 
S4,94B 
ffi),243 
28,967 
850^  £33 
6S6,621 
ITS,  073 
106,646 
23e,fiB2 

620,  rae 

60i,6l3 

68,710 
176, 3SS 
350,239 


AxthydrooB 
^nunaaLa 
(NHj),  or 
lt4  equlv- 
akmtp 


230,207 

243,756 

262, 7B6 

a,2H«27 

312,026 

S3,70» 

310,034 

69,5£6 

774, 71S 

2,064,323 

771,000 

7M,433 

1.166,550 

a,?»7,3l7 

1,117.271 

«,S80,173 

91,  m 

1,002,058 
1,727,733 


TcPtal. .,... , , ...*7. 104,010  I    2a,465,Sfi7 


Qtumtityof  anuaonlQin  flulpbflt«:  produoed  and  aold  (poiuidB)^ 


lOOT. 


Alabama  and  Qeoiigda 

Colorado,  Utah,  ana  Washington 

fVyniM^itfcnt  9-vn  B^odg  I«lftPd 

DUtrlet  of  Columbia,  Maryland,^  Virginia,  and  West  Virginia. 
Illinois. 


Indiana,  Iowa,  and  Missouri 

Kentucfy  and  Tennessee 

Maine,  New  Hampshire,  and  Vermont. 

Maasachuaetts 

lH<»htg^fi 

Minnesota  and  North  Dakota 

New  Jeraey 

New  York 

Ohio 

Pemisylyania 

Wisconsin 


Total. 


Quantity  of  ammomum  sulphate  produced  and  sold  (pounds). 


731,228 
88,967 
103,268 
745,416 
662,795 
243,157 
127,504 
32,395 
917,119 
641,118 
194,541 
402,328 
371, 191 
677,671 
866,065 
656,863 


1,064,567 

94,373 

386,074 

1,611,718 

1,320,429 

889,255 

443,222 

162,647 

1,282,664 

2,897,898 

642,517 

1,793,009 

2,985,854 

7,275,883 

11,594,678 

3,116,070 


10,461,646      37,560,858 
48,882,237 


a  Includes  896,127  tons  of  coal  carbonized  at  works  which  made  ammonium  sulphate. 
ft  Production  of  Maryland  reported  as  ammonium  sulphate. 

In  the  following  table  the  total  ammonia  production  has  been 
reduced  to  its  equivalent  in  NH,  and  sulphate: 

Production  of  ammonia  at  gas  and  by-product  coke  works  of  the  United  States  in  1905 

and  1907. 


Coal  carbonized short  tons. . 

Anhydrous  ammonia  (NHa),  or  its  equivalent,  produced  and  sold i)ounds. . 

EquiTalent  to  ammonium  sulphate do 

Ammonia  produced  and  sold  as  sulphate do 

Value  received  for  anhydrous  ammonia  (NHt),  or  its  equivalent 

Value  received  for  ammonium  sulphate 

Total  value  received 


1905. 


7,194,910 
22,455,857 
87,128,725 
88,663,682 


$1,728,254 
997,452 


2,725,706 


1907. 


10,461,646 
37,660,868 
145,736,129 
48,882,237 


12,601,057 
1,525,472 


4,126,620 
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AGGREGATE  PRODUCTION  AND  VAIiUB. 

In  the  following  tables  are  given  the  quantity  and  value  of  the 
gas,  tar,  coke,  and  ammonia  produced  in  the  United  States  in  1905 
and  1907,  by  States.  The  aggregate  value  of  this  production  in 
1907  was  $73,573,004,  as  agamst  $56,684,972  m  1905,  $51,157,736 
in  1904,  $47,830,600  in  1903,  and  $43,869,440  in  1902. 

Production  of  coal  gas  and  by-products  in  the  United  States  in  1905  and  1907,  hy  States, 

1905. 


State. 


AUbwma, ,.....,,....„, 

Georgia 

ArkAtiH&H ...... .V ......... . 

California 

OoIorBdo.... 

Washington  .,,...*..». , . . .  * 

ConQiicucal . . 

Ttbode  Island  ..*,,. ,.,,*...*.. 

£t«jaware ........... 

District  of  Columbia  and  Maryland 
FlorEda,  Lt[)ulAl&a&,  and  MlaslBaippI 
Idaho,  Nortti  Dakota,  Boutli  Da- 
kota, Utah,  and  Wyoming:. ....... 

Illinois 

Indiana „_.............,... 

Indian  Territory  and  Oklalioma. .. 

Iowa. .  ,..„... ,  — ..... 

KanHn.^ , , 

Kentucky* *,., .....-,., — 

Maltifl............. 

New  UrimpahlTQ »,,, ,,,.,»». 

Vermont 

MaftBothusettfl.  * „...,,* 

MLchlj^an. . . ,.,.... , . . . . 

MInwssota. , ,  * , 

MlasouH....,, ^......,, 

Mon tao A,  Nevada,  atid  New  MiJdcn. 

Kebtualta ..........*.,... 

New  Jersey  -  * ,....„* 

New  York...-,,.^-,.^.- ,. 

North  Carolina *.,.,... 

OWo.... 

Oregon. . .  .„ *  ^ ....... . 

Ppumylvi^ala .-....,,,., 

South  Carolina. . . . 

Teaci«S9ee.. ,.,.,. ,..,... , 

Tejwji ,-.. 

VliBlnla. ,* 

WeAtVlr^nla 

WlfcotiAln  .....*.. w . , 


Coal  ga*  pro- 
duced fknd  used 
for  Illuminat- 
ing aad  fuel 
purposes. 


Total 

Ammonium  sulphate. 


Cubic  feet. 
1,905,493,180 
4ft8,672,850 
£1,01 4, 4[n 
30^474,033 
*9a,eO5j079 
3S»,iaO,276 
627,103,680 
490,400,400 
00»  690,000 
1,753,770,009 
07,703,000 

laa,3D4,gl2 
1.708,186,332 
1,210. 172,  »74 
53,194,000 
6»4,747,fiJI0 
l£l,347,IO0 
506,3^,520 
lH,0fla,47fi 

100i7eK,£14 

4,075,401,725 

3,2a3,mi3,O50 

834, €91, 210 

1,672,955, 701 

02,ffi2,700 

OS,£53J0O 

1,483*032,012 

£,004,fiti7.3^ 

6y,M^t230 

4, 72S,  777,755 

le,  131. 200 

3,010,^09,305 

110,931,170 

430,175,200 

100,017,072 

420,420,478 

129,035.260 

2,120,338,477 


0,454,215, 132 


By-products. 


Tw. 


^ToUoiu. 
4,fiO2,510 
712,799 
60,900 
27,2^1 
698,527 
405,380 
712,328 
710,069 
70,606 
1,155,460 
S7,^6 

85,468 

2,415.023 

1,712,397 

54,009 

633,596 

205,090 

959,293 

212,445 

^,55&J 
10,017,517 
5,«5S,00^ 
2,U1,083 
2,486,575 

89,  :m 

82,393 

2,774,725 

7,349,509 

74,503 

8,479,198 

21,452 

H  249,781 

158,361 

721,411 

236, S41 

«Q1,530 

1,766, OM 

3,Mfi,217 


Auliydrona 
mmnoula, ,      Coke. 
NH„ 


230,207 

I     243,756 

262,730 

3,234,827 


312,926 
^,70ft 


310,934 
}       09,58a| 

'"774,715 

2,054,323 

771, «00 

784,433 

2,787,317 
^ii7,27i" 
5,SSD,i72^ 

'*'  9i;T94' 

1}  1,003,058 
1,727,733 


80,002,043 


22,455,857 
38,663,683 


14,096 


i 


Oajunac^ 
counted  for. 


Oub(€f€et. 
53,2S1,600 
12,076,750 

1,500,  €00 
160,096 
37,907,421 
36^460,7^ 
42,679,300 
4£^82S,100 

8,fi67,2Q0 
44,Q28,«0 
15,003,000 

27.3S4,824 
20a,4:£3,32S 
117,532, 4«9 


43,427,850 

ao,3w,«oo 

94,386^837 

22,3£0,3a6 

22,071,5aS 

222,242,311 

176,UeO,336 
48,1^,190 

169,230, 49« 
7,820,650 
9,418,000 
88,330,^8 

476,935.560 
14,1>10,{jTO 

675,147,235 
585,000 

143,^41, 319 
16,^6,500 
93,540,900 
ID,  970, lis 
93,380,993 
33.110,000 

in,  678,033 


5,7^1,378     3,300,691,905 
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Production  of  coal  gas  and  by-products  in  the  United  States  in  1905  and  1907,  by  States— 

Continued. 


loor. 


state 


Q90r^-..- -.„. 

Affcinflif 

Cam(rralm,,,,,,l i 

OrogoiL. 

utErr7;._»«„. 

Nnada 

NswMvdco..... 

CofUMQiloat .  ^ .  -  p . . . . . , 

Bhirdg  lilft&d 

BdAmra ,..".'.! 

mrtrfct  ot  Columbia, . 


'Iftnd^^. 


WflrtVlrelnJa. , ,,,„„. 

Tlorlda,  Looid&im,  and  litBatBsJppf 

South  J>«kotA 

Koirtuift.^ „,,,,,., 

Idabo..... -._.-- *„_.-.. 

Wjmiliif. , , 

North  JDaota... 

IflDllMOU ._„... 


lovm.. 

mmomi .„ 

Kuutti  uid  Ndbimska. 
Kmttxitiky... .> 


New  HAffipotttrd  jmd  Vefmont. , 

lOchlnn 

NewTora 

New  York 

Nortb  CuroUi^a  atid  South  Carolina 

Ohio .,.., ,„... 

OkUuMnft- .  4. ,-^^*,. ...,,*.., 

PtamylTtiilft..  >...». .->... 

TttEU.. , 

WliOOILBtiL * _.. 


Tot*]....- 

AmmiHitiiin  mtphate , 


Coal  gas  pro- 

'  duc«d  and  lifted 

for  UiumUiat- 

itig  and  fuel 

purpoaea. 


Vitbicfeet. 

47,flO5,3J0 

I       lfi,413,2ft6 

644,811,74a 
W*,3a7,7(ffi 

89,022,944 

638,563h93S 


510,994.806 
660,705.500 
83,330,  iSOO 


^      178,6S4,33D 


!,!««,  112,873 

3,612,851,270 

1,157,625,728 

G24,S17,efi2 

1,567, 605, 4M 

1^,974,307 

801,307,173 

403,770,4^3 

18&,eK£23 

189,388,947 

A,«fiUll4,SM 

4,143,703,430 

3,132.580,384 

7,741,442.544 

233.05.'!,  0^13 

4,520,575,140 

09,314,800 

^,207,015,239 

231,107,220 

2,897,255,462 


By-'producta* 


Tar, 


Anhydroira 
;  ammonia. 


5,808,064 

03£,8^ 

71,700 


19,431 
861,799 
334, 4dl 

120,025 

8S6.35» 
044,0^1 

4,aK,105 

3,094,503 
96,870 


144,411 

2.38A,283 

0,383,125 

1,498,434 

759,317 

3,870,3SS 

113,522 

976,623 

754,135 

SS5,€S4 

£35,324 

10.050,792 

3,03S,584 

3,973,251 

13,709,436 

291,871 

S,  095, 306 

193,531 

1^,304,661 

225,304 

£,436,098 


Cokfi. 


Gaa  unac- 
I  counted  for. 


Pounds.     Shori  ions. 
}  1,064,567  {      ^;?«3 
3,9152 


94,^73 


6,074 


1,611,718 


^      642,517 
I     1,320,429  I 

j      389,255   j 


443,222 

1^,647 
1,2S2,664 

1,793,009 
3,gS5,S54 


7,276,8^ 
ii,fiM,'67i 
3,116^076  I 


911 
48,552 
36,507 

5,67B 

42,683 
43,096 

364,477 

202,  SOS 
0,483 


0,863 


135,967 

521,396 

84, 18L 

30,432 

114,748 

4.774 

65,087 

40,043 

10,3S5 

12,521 

6^,040 

527,276 

307,844 

978,057 

16,S?2 

520,650 

2,411 

2,155,006 

12,049 

534,040 


fi4.Sie,®4,ffi5  1103,577,760 


37,560,858 
4^,683,^7 


Cahitfeet, 

41,634,118 

31,916,915 

5,411,370 

68^,947 

93,713,064 
33,499,796 

36,471,056 

40,550,064 
34.632.705 

51,050,514 

101,246,  ns 

*"  "5,930;  300 
14,45(5,570 


50.803.178 

219,504,401 
08,lM6,7n 
49,321,408 

149,043,080 
17,042,489 
09,724,361 
94,41^,200 
10,478,727 
16,100,000 

199,330,331 

278.004, 475 
35.470,310 

525,700,416 
41.0l'jfi,758 

7n,S54,2Sa 
6,318,000 

154,513,411 
30,0t>6,180 

1^,444,073 


8,003,144     3,423,859,577 


a  Prodoction  of  Maryland  reported  as  ammonium  sulphate. 
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Value  of  coal  gat  and  by-prodtuits  produced  in  the  United  States  in  1906  and  1907,  by 

States, 

190S. 


5tAt«. 


Total 

illuminat- 
ing and 
fuel  cool 


Value  of  bf-prodocta. 


Tar. 


Anhy- 
drous om- 
moEila, 

Itaequiv- 
am  aiil- 


Coke. 


Total. 


Total  viilw 

of  all 
product*. 


AUibama  ..*.,, „„„.... 

GeoTigia —.  —  **,....„, 

ArteiiDflas — ... , ,..h 

California 

Colorado .*., 

WuhlqKtou. 

Couuectibat .............. 

Rhode  iBKaud..., ......... 

IMftwarOw.*,,,., „.,..,. 

DlMHot    of    Qoluiabla    and 

Uan'laud. ,..„,.. 

Florida,  LoutHlana,  and  MIb- 

AlBUlppi.,,,,.,, 

Idaho,  North  and  South  Da> 

kotA,  UCahj  Wyoming,,  „„, 

imnol3...- 

IndiatJA. , . , .  * , , „ . 

Indian   Territory  and  Okla^ 

homa ,, 

Iowa..^..,.*,.vi.,*,*. *,-.., 

Kansas , , 

Keutpcky,..,,.,.,,., , 

Uaioe ^. . . « _ . . 

New  U^npshlnaand  Vennoat, 

UaasachunttA ^  ^. ,.«... . 

MinhigaU  ■  ^  ■  ■  ■  ■  ^  -  L  Q. .. 

IdnoBaota.  ......,,.>,.,...,.. . 

MlMOurl  * 

M  ontanajKeTada^  Ko  w  Moxloo . 

NebrM  ka, ...» 

New  Jersey,.... ,, 

New  York.... ,...., 

North  CaroLUu , 

Ohio................ 

Omgon, „ . 

Pennsylvaula ^ , 

South  Carolina .., 

TennoiisafQ .., , 

Texas ,.„, 

Vliifflnlfi...,, 

Wflfft  Vli^nia ,., 

WEsoonsLn .  ^, , , 

Total.,,. 


491, 13H 
72,(J2tJ 
47,733 

656.917 

579, ^.-ia 
6l,32tt 

505,358 
90,889 

iee,7D6 

1,1)12,686 
1, 169,047 

55,792 
a3a,557 
194,310 
S3&.724 
212,257 
255,540 

3,674,110 

2,325,3:77 
842,599 

1,555,117 
114,Qi53 
83,503 

l,5S5.eg3 

6,000,057 
8G,{»J1 

3,280, 573 
39,475 

2,35g,fi05 
159,709 
434,718 
253,506 
485,3ri8 
10@.So5 

l,£7J»,aSQ 


32,037,456 


tl28,fl71 
24,«04 
3,677 
2,212    . 
26,753   1 
32,aHS  '^ 
36,960 
20,400 
2,726 

87,512 

6,710 

6,830 
49,714 
44,168 

3,323 
14,775 

17,942 

9,9S3 

13,177 

285,666 

116,809 

64,823 

£6,61£ 

3,499 

2,42Q 

4,355 
270,325 

2,145 
310.201 

5,315 
29,063 
15  J  40 
21,L52 
50t642 
94,305 


|faB3,463 


r 


9,289 
6,SG6 

434,385 


22,966 
22,630 


16,496 

3,578 

an,  260 

271,333 

59,724 

5G,697 


90,762 
I7l,»ie 


88,243 

620^068 


6,136 

}  86,630 
121,454 


157,967 
101J81 
16,247 
16,3S4 
140,673 
109,033 
133,407 
136,018 
12,740 

1, 334,  see 

20,313 

42,203 
487,772 
309,364 

16,661 

179,633 

36,260 

183,100 

51,253 

74,863 

2,247,074 

1,692,253 

669,954 

139,920 

20,346 

29,135 

643,964 

1,335,346 

29,353 

1,444,367 

6,045 

3.903,634 

42,992 

135,790 

54,631 

116,879  , 

415,406 

1,252,106 


K 


2,176,944     2,726,706     18,644,666 


19,924 

16,606 

318,020 

333,673 
1,S71,62S 

33,023 

49J53 

660,442 
370,132 

19,674 
194,308 

46,156 
216,537 

\     152,661 

2,910,000 

I,»SQ.396 

684,511 

&i3,033 

29,844 

2S,561 

824,979 

1,697,157 

33.608 

1,804,956 

n,091 

4,842,903 

46,307 

170,568 

69,671 

600,  S71 

1,467,875 


t2,586,45t 

91,950 

66,389 

1,334,040 

1,481,659 
2,529,213 

13,012 

216,456 
2,473,310 
1,640,129 

75^  6M 

837,  W5 
240,408 
766,261 

630,651 

6,464,110 
4,3D&u773 

i,sa7,iio 

2,139,149 
144,797 
112,134 

2,410,602 

6,797,314 
m,tl9 

6,0S6>a37 
60,TSS 

7,111,408 
206,016 
606^  301 
333,237 

1,278,794 

3,017,634 


23,747,616 


«6, 684, 073 
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Value  of  coal  gas  and  by-products  produced  in  the  United  States  in  1905  and  1907 ^  by 

States — Continued . 


Total 

lUuminflt- 


Valoft  ol  by^rodcvTU. 


TftT* 


ItSflClllT* 

alojjt)  and 


Coke. 


ToUL 


Total  ToItM 

ofalJ 
produotL 


;^|f|iift«H4  ^  _*_-.-. 

G«aiKlA...... ...>. 

Artintif,--. 

^jljorait--, ..„, 

'ColofMlo ......*>>...>d 

WMUfigt^'/,!" ,.., 

Utah »- 

KerwlM,. ........ 

N««  llBXloa 

CooaMtloot ., 

Rhode  iBlAfld 

I>elftWftre. .,  w ................ . 

JMvtrh^  of  Columbia 

MuTlud... ,.., 

VH^id* ...,„. 

-wmviipaiA 

Floffd*,  LoqIjIvu,  voA  UIa- 

Blsstpipl -__.. ^.^.^. 

Sotitb  l&akota ..., 

Hontoiia ^-,_^_— 

IdAbo 

Wyoming..,,-,,...,—,, 

Nortli  Bakota.................. 

MtmiwwjU --,,-> .,, 

UUnol*.. .,-. 

iDdlAO* , .„.. 

loir*.. -..-. 

IC£»aoKiri ..»., 

Kmiats  uid  Nebnalcft* 

K^tuoky.... ...,...,. 

TaniwiiBB,,  ,,,„,„.  .,„...,-■ 

HaIha 

Nov  HampflhiiB  and  V«rmoii|, 

Mawachuflfltta 

Mkfalw] .,..., ^  . 

Nov  Jeraef. 

NftwYork .,.„ 

Noitb    CAititlfiA   add    B43ath 

Cirolin* 

Ohio ,.., , 

ftMithiwrifc-    -        ^, ^,^. ., 

FnuiHytTaala, .,,,,,.,,«...,. . 
^^(ns...... , 

Wlfloomls, ,,........,.....,.. . 

Totol,-.. , 


UK,  138 
612, 3S7 
03,090 

oae,m 
m^ofifi 

6611.^87 
507,345 


^3^116 


9.fi07,S50 

1,1^,481 

70U1M3 

l,442,Sie 

tt&,38S 

247, I ad 
3,^S7.03S 

l,3Sa,g27 

Ill,01« 

112,128 

3,OS0pSI« 

ai2,7V9 

i^sio.m 


tl77,87B 
18,7^ 
3,77i 


}  t403J 


[11,482,717 


}*2,225,360 
21,033 


1,906 
40,?00 
44,a(M 

7,431 

32,114 
17,fi3fi 

S6,44S 

03,fi£S 

3,06fi 


I   3,247 


348,557 


9,S31 

70,082 
125,  (W 
3a,049 

4,0g2 
23,177 
27,233 
U,3« 
11,3SS 
209p2ig 
173,500 
121,049 
3aQ,200 

U,7S2 

14,275 
413,127 

12,707 
139,556 


53,673 
2S7,459 

70,045 


24,344 

5,026 

435,373 
272,732 
150,389 
€30,075 


1^,514 


1,011,150 


/ 


6.067 
1S3,71» 

tflo.m 

31,753 

154,792 
162,713 

1,558,  OSS 

«00,fi2l 

26,497 

72,092 


532,105 

3,330,703 

27a,  154 

iaa,ioi 
m,56e 

23,993 
150,591 
12S,703 

i5,a&8 

00,711 

2.404,5^^ 

2,076,151 

015,169 

3,S50,39« 

76,021 
1,222,S43 

ll,2Se 
S,  311, 235 

50,407 
2,572,896 


8.006 
510,619 

\      377,368 

2,687,166 

30,4^ 
738,444 

2,703,210 

1, 106,1^6 

37,075 
300,538 

143,531 
3,I39,U4 
2,522,432 
1,196,607 

4,soi,a6a 

86,813 
1,627,342 

35,571 
0,754,662 

69,114 
3,«e8,0I5 


36,463,304,  3,651,507     4,126,529 


30,332,644 


37,110,700 


13,332, 64A 
85,013 
40,239 

1^^3,50a 

1,544,500 

4,O*4j0?P 

ltt|756 

1,879,599 

5,210,080 

4,374,098 

180,731 
1,552,867 

630, 2U 
7,036,1^2 
5,584,370 
2,580,434 
10,010,708 

397,839 
4,393,589 

137,004 
12, 790,  STB 

381,906 
4,778,339 


73,573,004 


51506—14  B  1007,  PT  2- 


-21 
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IMPORTS  OF  COAIi-TAR  PRODUCTS. 

As  possessing  some  interest  in  connection  with  the  statistics  of 
coal-tar  production,  the  following  table  prepared  from  figures  fur- 
nished by  the  Bureau  of  Statistics  of  the  Department  of  Commerce 
and  Labor  is  presented.  Notwithstanding  the  fact  that  the  United 
States  is  now  producing  coal  tar  to  the  extent,  as  shown  in  previous 
tables,  of  100,000,000  gallons  annually,  little  progress  in  the  manu- 
factiu^e  of  chemical  products  from  coal  tar  as  a  raw  material  has  been 
made,  and  this  coimtry  depends  almost  entirely  upon  Europe  (prin- 
cipally Germany)  for  the  chemical  products  of  coal^  tar.  As  shown 
in  the  following  table,  this  coimtry  is  importing  millions  of  dollars 
worth  of  amline  colors  and  salts,  coal-tar  medicinal  products,  etc. 
Ill  1907  the  coal  tar  produced  in  tne  United  States  was  worth  at  first 
hands  $2,651,527,  wnile  the  coal-tar  products  imported  were  valued 
at  $8,846,401,  upon  which  the  duty  paid  was  $1,931,904.  making  the 
total  cost,  exclusive  of  freight  and  other  expenses,  jobbers'  profits, 
etc.,  $10,778,305.  In  1906  the  coal-tar  products  imported  were  val- 
ued at  $8,536,243,  upon  which  the  duty  was  $1,889,185,  and  in  1905 
the  products  were  valued  at  $8,344,994,  with  $1,856,607  of  duty. 
A  conservative  estimate  would  place  the  value  of  these  imports  m 
the  wholesale  markets  of  this  coimtry  at  between  $12,000^000  and 
$15,000,000  in  each  of  the  last  three  years.  The  domestic  manu- 
facture of  coal  tar  is  restricted  almost  entirely  to  the  production  of 
creosote  oils  and  of  tars  and  pitches  used  in  the  manufacture  of  roofing 
paper  and  for  paving  matenals. 

Cocd'tar  products  imported  into  the  United  States,  1898-1907, 


Year- 

ti«lLc7tlo  «cld. 

AHxarJoe  aad  col* 
or&ordye*,  Qiit- 
urel  and  irtlfl- 

AnltloeulU, 

Coal-tar  colore  or  dyoAy 
not    spec^tHy    pr^ 

VUlM. 

I>Sty. 

Value. 

Duty. 

V*lt». 

Duty. 

ViUw. 

Doty, 

lasB* 

£7,193 
89,175 
70.786 
57,S82 
19,013 
7,300 
3,214 
2,773 
1,240 

16,794 

lB,m 

24,000 

32,227 

21,913 

7,827 

3,370 

933 

991 

«0 

1380,340 
700,7^0 
771,330 
71^,303 
1,028,337 
000,404 
630,  41S 
625,401 
001,155 
7SI,308 

Frm. 
FiW. 
Fim 
Free. 
Pfee. 
Free. 
Free. 
Free. 
Frea. 
Free. 

11,087,704 
743,130 
537.812 
689,635 
031,467 
789,653 
080, 1B4 
789,062 
800,901 
007,768 

Free. 
Fret 
Free. 
Free. 
Free. 
Free. 
Free. 
Free 
Free, 
Freew 

3,900,099 
4,792,100 
4,034,171 
4,011,608 

6,3S3,0U 
4,903.077 
6,fi73,242 
5,717,933 
6,830,561 

¥1,098,  as 

igeo*^. 

l,t7t)«030 

iwi. 

1,437,631 
1,210,361 

1903 

i:  473;  600 

looa 

1,675,  TBI 

1904 

1,470.923 

iSS:::::::;:::: 

1,701,971 

190O 

1, 716, 380 

19017.  ii     ,i.^ 

1)T4B^  190 

It 

CBTk 

Co&l  ttu-,  all  prep«rA^ 
tlODi,  not  colon  or 

Dot      medlclDA], 
oot  dyes,  known 
ubeozo),|uluol, 

«£C. 

TMd. 

V&lna. 

Butj. 

vthm.    , 

Duty. 

Valoe. 

Duty. 

ISQSd. - 

1134,410 
221, 101 

374;&4a 

342, 110 
490,928 
A«4,170 
m,342 
708,690 
M4.0ft7 

44,230 
54,960 

«B,423 
09,389 
108,836 

104,448 
163,711 
172.814 

089,002 
897,780 
383,550 
3tS8.0g8 

m,m 

»l«04fi 
486,439 

48»,4ia 
asap3»8 

Free. 
Free. 
Free. 
Free. 
Free. 
Free. 
Free. 
Free. 
Free. 
Fim 

06.088,482 
0.015.910 
0,803,152 
0,1 3a. 550 

7,ogo,s^ 

7, 140,  B71 
8,i44,90l 
8,6%.  24A 
8, 040,401 

81,  m,  20ft 

l«fi-.....,..,. 
1900*  *...     ... 

1,233,780 
l,616,«8ft 

1901,..., 

1,300,901 

1902            *  ...*.,....,.....,..... 

t.S»4,7W 

1903.  ..... 

1,092,445 

1904                          .., .., 

1,578,647 

19QS,     .  ....,....,...,*... ,.,.. 

1,866, 60r 

1900....... - —- ^ 

i.smam 

I90T 

911,000 

1KZ,2I9 

1,081,  HM 

a  Fiscal  yean  to  1900,  InolotiTe. 


NATURAL  GAS. 


By  B.  Hill. 


INTRODUCTION. 


By  David  T.  Day. 


In  spite  of  the  drain  on  the  supply  of  natural  gas  in  the  United 
States  for  the  last  fifty  years  and  tne  consequent  exhaustion  of  the 
natural-gas  resources  In  many  localities  in  western  Pennsylvania, 
Ohio,  and  Indiana,  the  total  value  of  the  gas  produced  in  1907  ex- 
ceeded the  previous  records,  a^:gregating  S52,866,835.  The  value  in 
1890,  when  the  establishment  in  Ohio,  Indiana,  and  other  States  of 
the  factories  to  use  this  natural  fuel  was  at  its  height,  was  $18,792,725, 
a  little  over  one- third  of  the  value  recorded  in  1907.  Of  course  the 
value  per  thousand  cubic  feet  has  increased  very  greatlv  during  that 

Seriod,  and  the  quantity  of  gas  produced  in  1907  also  snowed  a  very 
efinite  increase  over  the  output  of  1906.  Unfortunately,  it  is  only 
within  the  last  two  years  that  an  accurate  record  has  been'  kept  of  the 
total  quantity  of  natural  gas  consumed,  but  by  comparison  of  the  two 
years,  it  is  evident  that  the  increase  in  [)rice  during  these  years  was 
slight.  The  great  increase  in  consumption  of  natural  gas  was  due 
chiefly  to  the  efforts  of  well-established  companies  which  are  engaged 
in  producing  the  gas  and  transporting  it  over  exceptionally  great  dis- 
tances. This  increase  is  due  rather  to  the  profitable  investment  of 
local. capital  in  this  industry  than  to  any  great  increase  in  demand  as 
is  shown  by  the  fact  that  the  production  or  West  Virginia  was  greatly 
stimulated  in  order  to  transport  the  gas  a  distance  of  over  200  miles 
to  such  distant  points  as  Cleveland,  Ohio,  while  in  Louisiana  the 
enormous  gas  pressures  are  allowing  much  more  gas  to  go  to  waste 
than  is  utilized,  although  transportation  of  the  gas  from  Shreve- 
port  to  New  Orleans  would  be  only  slightly  more  expensive  than  the 
present  transportation  from  West  Virginia  to  Cleveland. 

This  waste  of  natural  gas  in  the  Caddo  field  of  Louisiana  is  the  most 
flaCTant  instance  of  the  abuse  of  national  wealth  yet  recorded  in  this 
incSistry. 
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PRODUCTION  AND  CONSUMPTION. 

The  following  tables  present  the  statistics  of  production  and  con- 
sumption in  detail: 

The  following  table  gives,  by  States,  the  total  value  of  the  natiu*al 
gas  produced  in  the  entire  country  from  1882  to  1907,  inclusive: 

Approximate  value  of  natural  gas  produjced  in  the  United  States,  1882-1907,  hy  States, 


State. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

PennsylvaDla 

New  York 

175,000 

$200,000 

11,100,000 

$4,500,000 

196,000 

100,000 

40,000 

1,200 

19,000,000 
210,000 
400,000 
60,000 
4,000 
300,000 
6,000 

113,749,500 

333,000 

1,000,000 

120,000 

$10,282,375 

332  500 

1,500,000 

120,000 

Ohio 

West  Virginia 

Illinois  

Indiana 

600,000 

1,320,000 

Kansas 

Missouri 

California 

Kentucky      and 
Tennessee 

Texas   and   Ala- 
bama 

Arkansas  and 
Wyoming 

Utejf..  .. 

Colorado 

South  Dakota 

Indian  Territory 
and  Oklahoma.. 

Louisiana 

Other 

140,000 

275,000 

360,000 

20,000 

32,000 

15,000 

75,000 

Total 

215,000 

475,000 

1,460,000 

4,857,200 

10,012,000 

15,817,500 

22,620,875 

state. 

1889. 

1890. 

1891. 

1892. 

1803. 

1804. 

Pennsylvania 

111,593,980 

530,026 

5,215,669 

12,000 

10,615 

2,075,702 

15,873 

35,687 

12,680 

2,580 

1,728 

375 

19,551,025 

552,000 

4,684,300 

5,400 

6,000 

2,302,500 

12,000 

10,500 

33,000 

30,000 

S7,834,016 

280,000 

3,076,325 

35,000 

6,000 

3,942,500 

5,500 

1,500 

30,000 

38,993 

S7,376,281 

216,000 

2,136,000 

70,500 

12,988 

4,716,000 

40,795 

3,775 

55,000 

43,175 

100 

100 

18,488,000 

210,000 

1,510,000 

123,000 

14,000 

5,718,000 

50,000 

2,100 

62,000 

68,500 

50 

100 

500 

$6,379,000 

249,000 

1,276,100 

306,000 

15,000 

5,437,000 

86,eoo 

4500 
60,350 

New  York 

Ohio 

West  Virginia 

Illinois 

Indiana 

Kansas 

Missouri 

California - 

Kentucky  and  Ter 
Texas  and  Alahair 

A  rlrAfiRAS  And  Wv( 

me,ssce 

a 

80,200 
60 

-tminir 

250 

100 

Utah     °. 

600 

Colorado 

12,000 

South  Dakota 

Indian  Territory  and  Okla- 
homa   

lyOuLsIana 

Other 

1,600,175 

1,006,000 

250,000  1        200,000 

100,000  ,           50,000 

Total 

21,107,099 

18,792,725 

15,500,084 

14,870,714 

14,346,250  >     13.QM.4nD 
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ApproximaU  value  of  natural  gas  produced  in  the  United  States,  1882-1907 ,  by 

States — Continued. 


State. 


Pennsylvania.. 

New  York 

Ohio 

West  Virginia.. 

nUnois 

Indiana 


Miasouri 

CaUfbmia 

Kentucky  and  Tennessee 

Texas  and  Alabama 

Arkansss  and  Wyoming 

Utah 

Colorado 

Sooth  DalEOta 

Indian  Territory  and  Okla- 
homa   

Louisiana 

Other 


Total 13,006,650 


1895. 


$5,852,000 

241,630 

1,255,700 

100,000 

7,500 

6,203,200 

112,400 

3,500 

65,000 

98,700 

20 

100 

20,000 

7,000 


50,000 


1896. 


$5,528,610 

256,000 

1,172,400 

640,000 

6,375 

6,043,636 

124,750 

1,600 

65,682 

99,000 


60 

20,000 

4,500 


50,000 


13,002,512 


1897. 


$6,242,643 

200,076 

1,171,777 

912,828 

5,000 

6,009,208 

105,700 

600 

50,000 

90,000 


40 
15,050 
4,000 


20,000 


13,826,422 


1896. 


$6,806,742 

239,078 

1,488,308 

1,334,023 

2,498 

6,060,969 

174,640 

146 

66,337 

103,133 

766 


7,876 
3,300 


20,000 


15,296,813 


1899. 


$8,337,210 

294,593 

1,866,271 

2,335,864 

2,067 

6,680,370 

332,692 

290 

86,891 

126,745 

8,000 


1,480 
3,500 


20,074,873 


1900. 


$10,216,412 

335,367 

2,178,234 

2,969,032 

1,700 

7,264,639 

356,900 

647 

79,063 

286,243 

20,000 


1,800 
9,817 


23,698,674 


State. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

Pennsylvania 

New  York 

Ohio 

WestVirginU.... 
Illinois 

$12,688,161 

293,232 

2,147,215 

3,954,472 

1,826 

6,954,666 

659,173 

1,328 

67,602 

$14,352,183 

346,471 

2,355,458 

5,390,181 

1  844 

7,081 |344 

824,431 

2,164 

120,648 

$16,182,834 

493,686 

4,479,040 

6,882,359 

3,310 

6,098,364 

1,123,849 

7,070 

104,621 

$18,139,914 

522,675 

5,315,564 

8,114,249 

4,745 

4,342,409 

1,617,643 

6,285 

114,195 

}       14,062 

$19,197,336 

623,251 

5,721,462 

10,076,804 

7,223 

3,094,134 

2,261,836 

7,390 

133,696 

14,409 

237^290 
'300 

21,136 
20,752 
16,200 
130,137 

$18,558,245 

672,795 

7,145,809 

13,735,343 

87,211 

1,750,716 

4,010,986 

7,210 

134,560 

1      150,695 

287,501 
300 

34,500 

22,800 

16,400 

259,862 

$18,844,156 

766,157 

8,718,562 

16,670,962 

143,677 

Ini^ianft, 

1,572,605 
4,843,019 

Kansas  ...... 

Miasouri 

17,010 

Calilbmia 

168,397 

Alabama 

Tat^   .      . 

18,577 

14,953 

13,851 

178,276 

T<<Miislana 

Kentucky 

Tffnneflspe 

270,871 

365,356 
300 

390,301 
300 

2,460 
14,140 
10,775 

1,000 

322,104 
300 

6,616 
14,300 
12,215 
49,665 

380,176 
300 

Arkansas  and 
Wyoming 

1        126,582 

19,500 
417,221 

Colorado 

South  Dakota.... 
Oklaboma 

1,800 
7,265 

1,900 

10,280 

360 

North  Dakota..:. 

235 

OiBflon.. -.- 

100 

Total 

27,066,077 

30,867,863 

35,807,860 

38,496,760 

41,562,855 

46,873,932 

52,866,835 
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The  following  table  shows  the  production  and  consumption  of 
natural  gas  in  1906  and  1907;  by  States: 

QiumUty  and  value  of  natural  gas  produced  and  conaumsd  in  the  United  States  in  1906 

and  1907,  by  States, 

i0oe. 


state. 


Produced. 


M  cubic  feet.   Mcu. 


X 


Value. 


CoDsonied. 


Quantity,     Cents  per     v«hi« 
r  mihb*.  fioAt  i  M  ni  ?t        value. 


M  cubic  feet  j  M  cu.  It 


Pennsylvania... 

Ohio 

West  Virginia. . 


Missouri 

New  York 

Indiana. 

Kentucky 

Oklahoma 

California 

Alabama 

Louisiana 

Texas 

IlUnois 

Colorado 

Arkansas 

Wyoming 

South  Dakota. 
Tennessee 


Total. 


138,161,885 

45,436,020 

119,400,392 

69,322,633 

33,560 

2,547,769 

7,861,140 

780,154 

3,520,396 

153,021 

1,038,560 

409,556 
23.567 

120,500 

22,900 
2,000 


388,842,562 


i3.4 
15.7 
1L5 

5.8 
21.5 
26.4 
22.2 
36.4 

7.3 
87.0 

14.5 

21.3 
96.7 

2&6 

67.2 
15.0 


118,556,345 

7,146,809 

13,735.343 

4,010,986 

7,210 

672,796 

1,750,715 

287,501 

250,862 

134,560 

150,606 

87,211 
22,800 

34,500 

15,400 
300 


162,095,178 
74,812,562 
58,455,009 
60,468,461 

10,182,422 

7,861,540 

780,154 

3,408,128 

153,021 

1,038,560 

409,556 
23,567 

120,500 

22,900 
2,000 


12.1 


46,873,882 


388,842,562 


13.0 
16.9 
6.3 

6.8 

26.0 
22.2 
36.4 
7.2 
87.9 

14.5 

21.8 
96.7 

28.6 

67.2 
15.0 


12.1 


121,086,077 
13.6S2.520 
3,720,440 

4,030,776 

2,664,115 

1,750,755 

387,501 

347,282 

134,560 

150,605 

87,211 
22,800 

34,500 

15,400 
300 


46,873,982 


1907. 


Pennsylvania. 

135,516,015 

122,687,236 

52,040,996 

74,526,300 

6,624.204 

3,287,974 

4,867,0S1 

1,303,158 

1,287,734 

230,344 
1,154,344 

766,988 

940 

108,090 

2,000 

37,600 

400 

13.9 
13.6 
16.8 

6.5 
23.7 
23.3 

8.5 
29.2 

13.8 

73.1 
13.4 

16.5 

25.0 
15.7 
15.0 
52.0 
25.0 

818,844,156 

16,670,962 

8,718,562 

4,843,019 

1,572,605 

766.157 

417,221 

380,176 

178,276 

168,397 
143,577 

126,582 

235 
17,010 

300 
19,500 

100 

164,541,179 

54,170,520 

82,971,768 

74,577,696 

6,615.204 

11,857,754 

4,815,636 

1,303,158 

1,287,734 

230,344 
1,154,344 

766,988 

940 

106.(190 

2,000 

37,600 

400 

13.9 
6.9 

18.4 
6.5 

33.7 

26.1 
8.5 

20.2 

18.8 

73.1 
12.4 

16.5 

25.0 
15.7 
15.0 
52.0 
25.0 

•^?4;SJ? 

West  Virginia 

Ohio 

16»227,780 

Kansas 

4,853,396 

Indiana 

1,570,605 

New  York. :. 

3,006,533 

Oklahoma , . . 

'406iM3 

Kentucky 

380^176 

Alabama 

Louisiana 

178,376 

Texas               

California 

166,897 

Illinois 

143,577 

Arkansas 

Colorado 

136,583 

Wyoming 

North  Dakota 

335 

Missouri 

Tennessee 

17,010 
300 

South  Dakota 

10^500 

Oregon 

100 

Total 

404,441,254 

13.07 

52,866,835 

404,441,254 

13.07 

52.866,835 
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Digtribudon  a/  natwral  ffa$  eomumed  in  the  United  StaU$  in  1906,  by  States. 


State. 


Num- 
ber of 
ppo* 
duoon. 


Ccmsumers. 


Domestic. 


Indtis- 
triaL 


Qas  consumed. 


Domestic. 


M'cublcfeet.    Mcu.'ft       ^^"®- 


Pennsylraiila. 
Ohio 

MiaaoaA'.'.'.'.'.'. 
WMtViniiiia. 
NtwYocfTTT. 

TnHiMift 

Kentucky 

OUaboma 

Alabama 

Louiiiana 

Teias 

CaUtornia 

IPfn^ 

Aikanaas 

WToming 

Colofado 

Sooth  Dakota. 

Total... 


309 
400 

lao 

19 

67 

143 

ATS 

46 

M 

2 

4 

6 

18 

66 

4 

3 

3 

13 

3 


273,184 
310,175 

79,512 

61,281 

74,638 

47,368 

17,216 

8,391 

1 

2,700 

702 

6,537 

1,429 

1,700 

3 

800 

406 

1 


3,307 
3,316 

995 

913 

96 

156 

18 

202 

1 

28 

1 

10 
2 
4 
4 
11 
10 
1 


41,135,808 
33,049,479 

9,576,572 

9,619.147 
8,999,871 
5,049,759 
679,941 
1,446,879 

273,919 

122.577 
359,556 

58,500 

20,500 

12,900 

400 


22.2 
24.7 

17.5 

15.5 
27.7 
27.8 
40.5 
11.8 

30.4 

97.3 
22.8 

40.1 

100.0 
88.4 
25.0 


19,128.837 
8,165,567 

1,673,979 

1,489,473 

2,405,040 

1,403,987 

275,860 

170,774 

83,320 

119,338 
82,211 

28,711 

20,500 

11,400 

100 


1,871 


874,944 


9,074 


110,405,808 


22.7 


25,140,007 


State. 


Oas  consumed. 


Industrial. 


Quantity, 
M  cubic  feet. 


Cents 
perM 
cu.  ft 


Value. 


Total. 


Quantity, 
M  cubic  feet. 


Cents 
per  M 
cu.ft 


Value. 


Penniylvania. 
Ohio. 


MIflKMirl 

WestVinfnia.. 
NawToik 


Kntncky. 
Ok" 


LooiilaDa. 

T9XM 

CalifomU. 


Arkansas 

Wyoming 

CoMiado 

Sooth  Dakota.. 


Total. 


120,960,365 
41,763,083 

I  50,891,880 

48,836,862 

1,182,551 

2,811,781 

109,213 

1,961,249 

764,650 

30,444 
50,000 

62,000 

3,067 

10,000 

1,600 


9.9 
10.7 

3.9 

4. 

13. 
12. 
10.6 
3.9 

8.8 

50.0 
10.0 

9.3 

75.0 
40.0 
12.6 


Sll,956,240 
4,486.953 

2,356,797 

m 


278,436,754 


7.8 


68 
,641 
76,506 

67,375 

15,222 
5,000 

5,789 

2,300 

4,000 

200 


162,095,173 
74,812,562 

60,468,461 

58,455,000 
10, 182, 422 

7,861,540 
789,154 

3,408,128 

1,038,569 

153,021 
409,556 

120,500 

23,567 
22,900 
2,000 


13.0 
16.0 

6.8 

6.3 
26.0 
22.2 
36.4 

7.2 

14.5 

87.9 
21.3 

28.6 

96.7 
67.2 
15.0 


121,085,077 
12,652,520 

4,030,776 

3,720,440 

2,654,116 

1,750,756 

287,501 

247,282 

150,605 

134.560 
87,211 

34,500 

22,800 

15,400 

300 


21,724,835 


388,842,562 


12.1 


46,873,932 
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IHstnhution  of  natural  gas  consumed  in  the  United  Stales  in  1907,  by  States. 


state. 


PemuiylTiinla. . 

omo.:. , 

Kamaaa._._. 
West  Vlrrfnia. , 
New  York...,. 
Indiana....^,. 

Oklahoma 

Kentucky...... 

Alulsama 

Louisa  ana.. «... 

TeiM,... 

Callforala 

HUtioIs... 

ArkoiLsaa. 

Colorado , 

WyOTning.. 

North  Dakota.. 
lOJOOUri ....... 

South  Dtkatal! 

Oregoei. 


Tdtttl.-, 2,«f7 


Num* 
b«rol 

dtxien. 


344 

46S 

146 

105 

2D8 

687 

107 

3S 

2 

£ 

S 

M 

I2S 

3 
4 

3 

4 
13 
1 


COBaumen. 


Bomestlo. 


aB5.U5 
3S0,4S9 
146,327 
53,SE)7 

45,210 
11,038 

eoo 

3,000 

1,250 

2,128 

1,091 
fl 
3 

250 
1 

539 
1 


t^Ofifi^lSl 


Indus- 
Ufa] . 


3,812 

fi,476 

1,605 

1,000 

155 

318 

.277 

330 

4 

38 

6 

37 

01 

35 

21 

3 


13,006 


Qua  consumed. 


Domrattc. 


Quantity, 
M  cubic  iest. 


44,840,748 
41,970,  Ifli 
16,022:^97 
fl,«J7,000 
10,«i6,820 
4,480,490 
1,362,  §08 
1,008,808 

343,  aei 

97.34fi 
344,304 

185,403 

040 
41,340 

400 
22,500 

400 


130,915,372 


Cen  taper 

M  cuQc 

feet. 


24.2 
24.4 
14.8 
16.0 
27.  B 
28.7 
19.3 
Sl.fi 

2SL7 

1012 
22.7 

4£LS 

2ElO 
3&0 
35.0 

SfitQ 


33.0 


Value. 


I10,S46^022 
10,228,»79 
2,374,761 
1,567.911 

a.ois.siT 

1,284,160 
244,  &^ 
324,368 

lQB,2n 

90,37tt 
78,384 

7S,1S3 

33S 
10,335 

too 

12,100 
100 


3o,i70,esa 


Stetcu 


Oi«  con«unied. 


Industrial. 


Quantity, 
M  cubtc  feet. 


Cents 
p«f  U 

cubl4> 
feeL 


Valua. 


Total. 


Quantity, 
M  cubic  feel. 


Ceaiti 
perU 

cobfo 

f<Mt 


Value. 


F(!iuuy]vaQjft.. 
OhJo 

WflStVliitniB.. 
New  York..,.. 

Indiana.. 

Okidhoma...** 

Kuiitucky 

Alabiima.,. 

tioulslana. ...,. 
Tejcas,..,...,,, 

CaJlfomta 

mitiQia, ,. 

Arkansas . , 

Colorado. ...... 

WyomJnR...^.. 
North  Dakota.. 

illasonri. 

Tcnnesaoe. , 

South  Dakota,. 
Oregon 


U390,925 

3,1H7W^ 

3,552,8^ 

274,260 


044,473 

133. ODD 
810,040 

^1,£S3 


00,750 
1.000 
15,000 


Total-. , 273,«3S»883 


10.1 
12.2 
4.3 
4.0 
12.9 
J3.4 
4.6 
20.3 

7.7 

51.3 
8.1 

as 


112,070,62.5 

4,00H,^1 

2,478,537 

2, 190,000 

179,716 

236.415 

162,802 

5S.»08 

73,004 

09,031 
65,3^ 

51,400 


lao 

12.5 
49.3 


e,«75 

200 
7,400 


164,541,170 
S3, 971,768 
74,577,695 
54,170,530 
11,8*7,754 
6,615,204 
4.815,6,10 
1,303,158 

1,«7,734 

230,^44 
1,154,341 

766,988 

A940 

108,000 

2,000 

37,500 
b400 


13L9 

18.4 
6.5 
6.9 

35.1 

^7 
&5 
29L2 

13.8 

73.1 
12^4 

16s  5 

25.0 

15.7 
15.0 
52:0 
25.0 


122.917,547 
15,227,780 
4,853,398 
3,7S7,07T 
3,008,533 
1,570,005 
406,943 
380,176 

l7Sy27ll 

168^397 

135p583 

^235 

17,010 

300 

19,500 
MOO 


&3 


32,605,883 


404^441,254 


iao7 


53,  WO,  835 


a  Includes  the  consumption  of  gas  pii)ed  from  Kansas  to  Missouri. 
5  Estimated. 
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Value  of  natural  gas  consumed  in  the  United  States,  1902-1907,  by  States. 


State. 

1902. 

1903. 

1904. 

1905.                  1906. 

1907. 

Pflonsjivaiiia 

Ohio... 

S13,942,783 

824,431 

2,154 

2,473,174 

1,723,709 

0  6,710,080 

255,481 

360 

S16,060,196 

7,200,867 

1,123,849 

7,070 

3,125,061 

1,944,667 

05,915,367 

280  426 

1,000 

S17,206,804 

9,393,843 

1,517,643 

6,285 

3,383,515 

2,m980 

04,^,409 

268,264 

49,665 

14,062 

$19,237,218  1    $21,085,077 

10.396.633  12,652,520 

^'^:^}     «.030,776 
3,586,606:        3,720,440 
2,434,894!        2,654,115 

03.056.634  o  1,750.755 
237,290  .           287,501 
126,028             247,282 

**»**              150,695 
1,500 

$22,917,547 

15,227,780 

J  6  4,853,296 

t           17,010 

3.757.977 

3,098,533 

1,570,606 

380,176 

406,942 

K^MliM,. 

Mtfflfonrf 

West  Virgiiiia. 

New  York. 

Tn^i^A. . 

Kentucky 

Oklahoma 

Kltth^ynf^ 

i>xaff 

14,953 

13,851 

178,276 

LoaMana 

CaUfbmia 

120,648 
1,844 

104,521 
3,310 

}            2,460 

14.140 

10,775 

300 

114,195 
4,745 

6,515 

14,300 

300 

133,696 
7,223 

21,135 

20,752 

15,200 

300 

134,560 
87,211 

34,500 

22,800 

15,400 

300 

168,397 
143,577 

126,582 

19,500 
300 

TIMnoiff 

Arkaivnff 

Wyoming 

Colorado 

1,900 
300 

South  Dakota 

Tennessee 

North  Dakota. 

235 

Ongon 

■ 

100 

Total 

30,867,863 

35,807,860 

38.496,760  1      41.562,855'      46.873,932 

52.866,835 

o  A  portion  of  this  was  consumed  In  Chicago,  HI. 

t>  Includes  value  of  gas  piped  from  Kansas  to  Missouri. 

COMBINED  VAIiUE  OF  NATURAL  GAS  AND  PETROIiEUM. 

The  following  tables  give  the  value  of  natural  gas  and  of  petroleum 
and  their  combined  value  in  1906  and  1907,  by  States,  arranged  in 
the  order  of  the  value  of  the  combined  production: 

Value  of  the  natural  gas  and  petroleum  produced  in  1906  and  1907,  and  their  combined 

value,  by  States, 

1006. 


State. 


Value  of 
natural  gas. 


Value  of 
crude  petro- 
leum. 


Value  of 
natural  gas 
and  crude 
petroleum. 


Pennsylvania. 
West  Virginia 

Ohio 

Oklahoma 

Kf^iww 

Alabama 

Louisiana 

Texas 

California 

Indiana...... 

Illinois 

New  York.... 

Kentucky 

Tennessee 

Colorado 

Aijranwiifl 

Wyoming 

South  Dakota. 

Michigan 

HisKNiri 

Total... 


S18,568,245 

13,735,343 

7,145,809 

250,862 

4,010,986 

150,605 

134,560 

1,750,715 

87,211 

672,796 

287,801 

22,800 

34,500 

15,400 

0 

7,210 


S16,596,943 
16,170,293 
16,997,000 

9,615,198 

0 
3,557,838 
6,665,578 
9,553,430 
.6,770,066 
3,274,818 
1,996,377 

1,031,029 

262,675 

49,000 

0 

4,890 


135,155,188 
29,905,636 
24,142,809 

13,886,046 

10,274,111 

9,687,990 
8,520,781 
3,362,029 
2,668,172 

1,319,430 

285,475 

83,600 

15,400 

12,100 


46,873,932 


92,444,735 


139,318,667 
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Value  of  the  natural  gas  cmd  petroleum  produced  in  190$  and  1907  ^  and  their  combined 
value,  by  5'to<e«— Continued. 

1007. 


State. 


Value  of 
natural  gas. 


Value  of 

crude  petio- 

leum. 


Value  of 
natural  gas 
and  crude 
petrolBom. 


Pemisylvanla. . 
West  Virginia. 

ITftyMffm 

Oklahoma 

Ohio 

nUnois 

California 

Alftlv^inft^ 


Texas 

Tttdinnft, 

New  York 

Kentucky 

Tennessee 

Arkansas 

Colorado 

Wyoming 

Utah 

Michigan 

Missoiuri 

North  Dakota. 
South  Dakota. 
Oregon 


Total. 


fl8,8HlM 

16,070,963 

4,843,019 

417,231 

8,718,562 

143,677 

168,307 

178,276 

1,573,605 

766,167 

380,176 

300 

126,582 


117,579,706 
15,863,428 

18,478,658 

14,769,888 
16,432,947 
14,609,966 


17,010 

19,500 

236 

100 


4,063,083 
10,401,863 
4,536,960 
2,127,748 

863,396 

272,818 
31,883 

6,600 


136,428,862 
33,538,380 

33,788,806 

38,488,460 
16,576,634 
14,808,353 

14,60,172 

6,100,535 
2,808,906 

1,243,872 
421,278 


23,510 

19,600 
235 
100 


53,866,835 


120,106^749 


173,973, 5M 


WEIili  RECORD. 

The  following  table  gives  the  record  of  natural  gas  wells  in  1907, 
by  States: 

Record  of  natural  gas  wells  in  1907,  by  States. 


WeQa. 

State. 

Productive 

Dec.  31, 

1906. 

Drilled  In  1907. 

Aban- 

doned  in 

1907 

ProductiTe 

Dec  81, 

1907. 

Gas. 

Dry. 

Total. 

Alabama 

10 

36 

43 

3 

158 

3,227 

1.495 

156 

20 

a57 

919 

3 

1,977 

239 

1 

7,000 

20 

4 

18 

1,831 

9 

3 
23 
2 

4 
2 

7 

25 
3 

13 

Arkansas 

50 

California 

46 

Colorado 

3 

niinois 

94 
185 
361 
31 
10 
25 
61 

41 

56 
163 

14 
4 
6 

13 

135 
241 
524 
45 
14 
31 
74 

11 
822 
197 

18 

341 

Indiana 

8,000 

1,669 

160 

Kan^iM 

Kentucky 

lx>uisiana 

80 

Missouri 

11 
16 

an 

New  York 

964 

North  Dakota. 

8 

Ohio 

431 
99 

90 
41 

521 
140 

118 
28 

3,290 

Oklahoma 

815 

1 

Pennsylvania 

769 
1 

180 

949 

1 

3« 

7,581 

South 'Dakota.     

'  31 

Tennessee                                     .  •  • 

4 

Texas 

8 

877 

4 

'7 
59 

15 
436 

4 

8 
60 

» 

West  Vlreinia. 

3,189 

Wvomins                                    •.•••..• 

18 

Total 

17,226 

2,484 

- 

3,164 

1,036 

18.674 

a  Include  some  wells  which  produce  both  oil  and  gas. 
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ACREAGE  CONTROULED  BT  NATURAIj  GAS  COMPANIES. 

The  following  table  shows  the  niimber  of  acres  of  land  held  by 
natural  gas  companies  in  1906  and  1907  and  whether  the  acreage 
was  owned  or  leased,  and  also  whether  it  was  held  by  operation  or 
by  rental: 

Acreage  controlled  by  natural  gas  companies  in  1906  and  1907,  by  States. 

1006. 


Acreage. 

State. 

Owned. 

Leased. 

Total. 

Held  by 
operation. 

Held  by 
rental. 

AlftbftinA 

70 

70,000 
50,320 

70,070 

50,320 

648 

3,000 
1,920 

67,000 
48,400 

Arllrftniwa 

CfdiMmU      -                                                        ,    . 

648 

Colorado 

Tlllnniii 

34,785 

117,786 

a  567, 469 

47,403 

34,785 
134,324 
583,076 

47,631 

2,715 

71,570 

103,906 

7,422 

32,070 

46,215 

207,371 

40,071 

TfidianA 

16,539 

15,607 

138 

Kan^fMP  -    -  r 

Kentucky 

I^aisfana 

Mf  sq¥>nri 

2,068 
2,331 
5,182 
6,527 
322,029 

10,015 

118,306 

712, 451 

711,999 

1,325,664 

12,083 

120,636 

717,633 

718,626 

1,647,693 

40 

35,578 

114,219 

092,200 

397,286 

9,975 
82,727 

598,232 
19,790 

928,378 

New  York. 

Ohio 

mrlf^nmR 

Pfflinff^vMilft .......,, 

Booth  1>akota 

Tennenee 

2,600 

28,709 

1,039,173 

2,210 

2,500 

29,307 

1,073,251 

2,460 

2,500 

20,989 

788, 317 

598 

84,078 

250 

7,720 

260,856 

1,490 

Wm%  virgtnu 

Wsroming , 

720 

Total 

406,065 

0  4,838,878 

5,2H943 

1,689,931 

2,892,766 

i9or. 


Arkansas.. 
Calilomia. 
Colorado., 
niinols.... 
Indiana. . . 


Kentucky 

Louisiana 

Missouri 

New  York 

North  Dakota. 

Ohio 

Oklahoma 

Pennsylvania.. 
South  Dakota. 

Tennessee 

Texas 

West  Virginia. 
Wyoming 


Total 446,884 


70 

2,100 

646 


23,547 

22,543 

256 

500 

1,491 

3,238 


11,855 

7,808 

334,454 


38,126 
260 


30,000 
140,148 


4 
47,250 
121, 161 
664,370 
64,162 
39,000 
40,535 
122,576 


849,436 
742, 167 
,419,808 


28.112 

!,  039, 743 

2,990 


0  6,350,851 


30,070 

142,248 

646 

4 

47,250 

144,706 

686,913 

64,418 

39,500 

42,026 

125,813 


861,291 

749,965 

1,754,262 


28,112 

2,077,869 

2,640 


6,797,736 


4,880 


4 

7,780 

63,658 

100,017 

12,727 


45 
36,881 


146,763 
703,387 
429,937 


6,680 

428,051 

1,670 


1,942,480 


30,000 
135,268 


39,470 
55,513 
307,495 
51,435 
39,000 
11,480 
85,694 


668,122 
38,770 
989,871 


21,432 

1,611,692 

720 


4,065,962 


a  Inchides  266,102  acres  in  1900  and  322,409  acres  in  1907,  concerning  which  no  statements  were  made 
as  to  whether  they  were  held  by  operation  or  by  rental. 
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NATUBAIi-GAS  INDUSTRY  BY  STATES. 

PENNSYLVANIA. 

The  following  table  shows  that  the  number  of  domestic  and  indus- 
trial consumers  and  the  quantity  and  value  of  the  gas  consumed  in 
Pennsylvania  in  1907  was  greater  than  in  any  previous  year;  also 
that  the  consumption  of  gas  in  this  State  in  1907  was  almost  twice 
as  much  as  the  quantity  consumed  in  Ohio,  and  its  value  50  per  cent 
more  than  that  of  Ohio,  which  State  is  the  next  largest  consumer 
of  gas. 

The  price  of  gas  for  domestic  purposes  in  1907  ranged  from  10  to 
33  cents  per  1,000  cubic  feet,  an  average  of  24.2  cents,  which  is  a 
slight  advance  as  compared  with  1906,  when  the  average  price  was 
22.2  cents  per  1,000  ciibic  feet.  The  price  of  cas  for  industrial  pur- 
poses ranged  from  5  to  20  cents  per  1,000  cubic  feet,  according  to 
the  quantity  to  be  used,  the  average  for  the  year  being  10.1  cents, 
an  increase  of  1  cent  as  compared  with  1906.  The  average  price 
per  1,000  cubic  feet  received  tor  all  gas  consumed  in  Pennsylvania 
m  1907  was  13.9  cents,  as  compared  with  13  cents  in  1906. 

During  1907  a  total  of  949  wells  were  completed  in  Pennsvlvania, 
of  which  769  were  producers  of  gas  and  180  were  dry.  The  most 
important  gas  well  developed  in  1907,  supposed  to  be  the  largest 
gas  well  ever  drilled  in  the  State,  was  the  Hoge  well  No.  1  on  the 
Samuel  Hoge  farm.  Center  Township,  Greene  County.  The  capacity 
of  this  well  is  estimated  at  from  50,000,000  to  60,000,000  cubic  feet 
per  day.  It  will  make  about  1^000  pounds  pressure  in  5^inch  casing. 
The  total  depth  of  the  well  is  about  2,870  feet,  gas  at  2,860  feet. 
This  well  was  completed  on  November  23,  1907,  and  was  not  put  to 
use  until  1908.  Another  good  gas  well,  with  an  estimated  produc- 
tion of  18,000,000  cubic  feet  daUy,  was  drilled  late  in  1907  about  6 
miles  from  Waynesburg,  and  will  oe  used  by  manufacturing  interests 
of  Pittsburg. 

Record  of  natural-gas  industry  in  Pennsylvania,  1897-1907. 


Ymr. 


Oodj 

jroduoed* 

Gas  consiUQed. 

Wfllb. 

Num- 
ber of 

VfllUfl. 

Nnmbef  of  oon^ 
sumen^ 

Vitna. 

BriUod, 

PTOdao- 

tiT«Dec 

3t 

pro- 

Domes- 
tic. 

trJaL 

Qfl«. 

I>ry. 

m 

»,  242, 543 

aaoi.oso 

1,124 

15,302,061 

314 

WJ 

%m 

2^ 

6,806,742 

<s  213,  410 

1,021 

fl<  064,477 

373 

u 

2,S« 

381 

S.  ^1,310 

0232,060 

1,^ 

7.026,970 

m 

104 

3,301 

2fia 

]{),  215, 41:2 

0229,730 

1,296 

I*,  ^12, 615 

£13 

1<Z 

a.77i& 

296 

U588,im 

<i320,912 

1*743 

11,7^,906 

oeo 

143 

4,oe 

370 

14, 352,183 

I85,«f78 

3.448 

13,042,783 

rth 

IS^ 

i,2U 

414 

15,]S2,s:t4 

214,433 

3t§34 

Itt.WO,!^ 

090 

m 

5,9111 

414 

15,139,914 

238,481 

3.921J 

17,:^i5.H04 

701 

174 

e,3Gi 

351 

I9,lir7,33)& 

^7,416 

2,84A 

10,237, 21S 

•m 

168 

«,56« 

300 

tB,&5S,34ft 

273,  IM 

3,307 

21,066,077 

603 

1&3 

7,0Qa 

^344     lS,g44,l|ia  1    205^115 

3i812 

22,917,547 

-m 

]» 

7,^21 

1807, 

1H90. 
ItJOO. 

1902.. 
Ifl03. 
Ifi04. 
1005. 
1110ft. 
1007, 


o  Number  of  fires  supplied. 

ft  IncludM  32  oompames  producing  gas  from  oil  wells  onlj. 
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Depih  and  gas  pressvre  of  wells  in  Pennsylvania  in  1906  and  1907,  by  counties. 


County. 


ABegjheny 

ArmstroDg 

Beaver 

Butler 

Clarion 

Elk 

Crawlurd. 

Erie 

Fayette  and  Somerset 

Forest 

Greene 

Jefferson 

Mcy«>ftn 

Meroer 

Potter 

Tioga 

Venango 

Warren 

Washington 

Westmoreland 


Depth,  inr 


1,530-2,800 

800-3,384 

1,000 

900-2,600 

600-2,600 

1,400-2,650 

750-    800 

1,700-2,660 

700-2,600 

1,400-3,200 

1,800-2,716 

1,000-2,600 

1,100-1,500 

750-2,200 

730-1,400 

1,000-2,000 

600-1,600 

612-3,304 

1,800-2,300 


Pressure  in  pounds. 


1906. 


900 


22- 

700 

6- 

450 

50- 

990 

25- 

100 

2^ 

300 

6- 

90 

80- 

350 

70- 

800 

18- 

880 

50- 

150 

\^ 

400 

90-  200 
20-  100 
30-1,300 
80-    100 


1907. 


7-    400 

6-    800 

4 

15-  625 
3-    700 

49-    960 

10-    200 

100-  550 
75-  250 
80-1,200 

200-  500 
20-    450 


40-  360 
350 
70-  150 
10-  60 
15-  100 
25 


NEW  YORK. 

It  will  be  seen  from  the  following  table  that  the  total  value  of  gas 
consumed  in  New  York  in  1907  was  $3,098,533,  and  the  value  of  gas 
produced  $766,157,  the  difference,  amoimting  to  $2,332,376  being  the 
value  of  gas  produced  in  Pennsylvania  ana  piped  to  this  State  for 
consumption.  The  value  of  gas  produced  in  New  York  increased  from 
$672,795,  in  1906  to  $766,157  in  1907,  or  $93,362.  No  new  gas 
developments  have  been  reported  in  this  State  in  1907. 

The  price  of  gas  per  1,000  cubic  feet  in  1907  ranged  from  10  cents 
for  gas  used  for  industrial  purposes  to  $1.10  for  gas  used  for  illumi- 
natmg  purposes.  The  average  price  received  for  gas  sold  for  domestic 
purposes  in  1907  was  27.9  cents  per  1,000  cubic  feet  and  for  industrial 
purposes  12.9  per  1,000  cubic  feet,  the  average  price  for  all  natural 
gas  sold  in  the  State  being  26.1  cents  per  1,000  cubic  feet. 

Record  of  natural  gas  industry  in  New  York,  1897-1907. 


Gas  produced. 

Gas  conaumed. 

Wells. 

Year. 

Kum- 
berof 

ducefSn 

ValQB, 

Number  of  COD* 
{tinners 

VftllM, 

Drilled. 

Prod  DO 

tlve  D«. 

31. 

Domestic. 

Indiur 

Qm. 

Dry. 

1897 _ 

4L 

m 

114 
Ufl 
144 
153 
14S 

iaoo,(P6 

229,078 
254, 5sa 
335,367 
2fl3,232 
34(J,I71 
493.CfeO 
J^i  57fp 
(523, 2M 
fl72,7^ 
7C0, 157 

«  tig,  662 
a  71^,544 
flfla,e37 

50,536 
fi7,ff*5 

67,ShS 
7i538 

103 
121 
I3ft 

m 

215 
208 
451 
447 
%b 
155 

©74,  617 
1,(KJI>,567 
1,236,007 

l,0M,Q2a 
1,723,700 
l,M4,ffi;7 
2,222,080 
2,  434,894 
2,654,  US 
3,Q08,!!33 

\^ 
36 
57 

m 

75 

7« 

m 

64 
61 

7 
9 
7 
U 
14 
S 
11 
12 
17 
11 
13 

359 

1S88„,„. „ 

422 

1S» 

447 

IflOO**,..*^..,  ....  *...,  .. 

^04 

1901 ._ „ 

657 

19CB.  .... 

626 

iBtra.. ».,, ^, ...... 

700 

19CH. ._..,...,„.....,. 

igofi .-..  

744 
830 

190ft». 

vxn .- -\..... 

143 
^206 

Big 
D64 

a  Number  of  fires  supplied. 

h  Includes  37  companies  which  produced  gas  Irom  oil  wells  only. 
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Depth  and  ffos  pressure  of  wells  in  New  York 

in  1906  and  1907,  by  counties, 

• 

County. 

Depth  in 

Piessore  In  pounds. 

1906. 

1907. 

Allcg&iiy                                  

600-1,500 

400-2,300 

150-2,471 

360-2,260 

660 

1,150-1,760 

120-1,150 

1,000-3,000 

700-2,200 

1,450-1,500 

800-1,200 

1400 

1,200 

60O-85O 

1,700-1,800 

ao-260 

30-90 

5-660 

}          56-100 

10-lSO 

Cattarftugus            - 

6-86 

CtiAutannuA                          -  

l-«00 

Erie      .:.    !'           

r            40-5B6 

Niagara 

Qenesee 

300^ 

Livingston                        

5-10 
100-350 

}          10-600 

4-400 

\        100-435 

70-300 
120-200 

10 

Onondaga 

100 

bntarior 

65-426 

Seneca 

Osw^o         .            

Schuyler 

100-136 

Yates ^ -%.. 

Steuben                      ...      

Wyoming 

140-aoo 

WEST  VIRGINIA. 

The  value  of  gas  consumed  in  West  Virginia  increased  from  $3,720,- 
440  in  1906  to  $3,757,977  in  1907,  a  gain  of  $37,537.  The  value  of  gas 
produced  in  this  State  increased  from  $13,735,343  in  1906  to  $16,670,- 
962  in  1907,  or  $2,935,619.  It  must  be  understood  that  these  figures 
of  quantity  and  value  of  gas  produced  in  West  Virginia  are  onlv 
approximately  correct,  as  some  gas  is  piped  from  this  State  through 
the  same  pipe  line  as  gas  from  another  State,  and  it  is  impossible  to 
make  a  separation  of  the  quantity  produced  in  each  State.  The 
difference  between  the  value  of  gas  consumed  and  the  value  of  gas 
produced  gives  the  value  of  gas  piped  from  West  Virginia  to  oon- 
simiers  in  other  States.  The  increase  in  the  value  of  gas  produced 
is  partly  the  result  of  an  increased  price  of  the  gas  for  both  domestic 
and  manufacturing  purposes  in  1907  as  against.  1906.  The  total 
value  given  for  the  gas  produced  is  the  price  received  for  it  at  the 
point  of  consimiption.  As  compared  with  1906,  it  will  be  noted  that 
the  quantity  and  value  of  the  gas  consumed  in  West  Virginia  in  1907 
for  domestic  purposes  increased,  while  the  Quantity  and  value  of  gas 
consumed  for  inaustrialpurposes  declined  slightly.  As  considerable 
of  the  gas  consumed  in  West  Virginia  is  sold  at  flat  rates,  the  quantity 
of  gas  consumed  can  only  be  given  approximately.  The  price  of  gas 
sola  for  domestic  purposes  in  this  State  in  1907  ranged  from  7  to  25 
cents  per  1,000  cubic  feet,  an  average  of  16  cents,  and  for  industriiJ 
purposes  from  2^  to  15  cents,  an  average  of  4.9  cents,  the  total  average 
price  in  1907  for  the  State  being  6.9  cents  per  1,000  cubic  feet. 

Gas  consumed  in  West  Virrinia  for  industrial  purposes  is  largely 
used  in  the  manufacture  of  carbon  black.  In  1907  it  is  reported  tnat 
11,594,784  thousand  cubic  feet  were  consumed,  valued  at  $335,993, 
as  compared  with  14,405,043  thousand  cubic  feet  in  1906,  valued  at 
$395,002.  Gas  is  also  used  in  this  State  in  the  manufacture  of  iron, 
brick,  and  glass. 

During  1907  there  were  377  ^as  wells  completed  in  West  Virginia, 
making  the  number  of  productive  gas  wells  2,139  at  the  close  of  the 
year.  Millions  of  feet  of  gas  are  produced  in  this  State  and  await 
a  niarket,  the  wells  being  closed  in.  *  During  the  vear  a  pipe  line  was 
laid  to  convey  gas  from  this  State  to  Cleveland,  making  the  third 
pipe  line  from  uus  State  to  northeastern  Ohio.    Cumberland,  Md., 
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has  also  been  piped  for  gas,  and  consumers  in  that  city  were  supplied 
in  1907  with  gas  from  tne  gas  fields  of  West  Virginia. 

Work  is  bein^  rushed  toT)ring  the  supply  of  natural  gas  in  Cleve- 
land up  to  a  pomt  above  the  needs  of  the  city  before  the  cold  weather 
of  winter  sets  in.  A  third  crew  of  men  has  been  jjut  to  work  on  the 
new  pipe  line  of  the  East  Ohio  Gas  Company,  making  a  total  of  more 
than  1,500  men  engaged  in  the  task  of  laying  this  120  miles  of  18-inch 
line  from  the  gas  nelds  of  West  Virginia  to  Cleveland.  All  summer 
two  crews  have  been  engaged  in  this  work,  the  number  of  men  which 
could  be  employed  to  any  advantage  being  limited  by  the  rapidity  of 
the  delivery  of  material.  Ctf  the  120  miles  65  are  now  laid,  and  the 
remaining  55  are  being  completed  at  the  rate  of  a  mile  a  day.  The 
line  will  terminate  at  the  company's  pressure  regulating  station  at 
Richardson's  station  or  Willow.  The  new  line  wfll  add  75  per  cent 
to  the  present  natural  gas  supply  of  th6  city.  The  two  lines  now  in 
service,  one  of  18  and  one  or  12-inch  diameter,  have  a  capacity  of 
48,000,000  cubic  feet  a  day.  They  supply  also  a  number  of  smaller 
towns  before  reaching  Cleveland.  The  new  line  will  have  a  capacity 
of  35,000,000  cubic  feet  daily,  and  when  it  is  completed  it  will  be 

Eossible  for  the  smaller  towns  to  be  served  by  the  12-inch  pipe,  while 
levelfuid  gets  the  full  benefit  of  the  two  18-inch  lines.  The  line 
crosses  the  Ohio  River  from  West  Virginia  opposite  Clarington,  Ohio, 
at  a  point  between  Moundsville  and  New  Martinsville,  W.  Va.  It 
comes  north  through  Monroe,  Belmont,  Harrison,  Tuscarawas,  Stark, 
and  Summit  counties  to  Cuyahoga.  The  line  is  costing  $2,000,000. 
The  labor  cost  is  large  on  account  of  the  xmusual  wages  paid  for  this 
class  of  work. 

Record  of  natural  gas  industry  in  West  Virginia^  1897-1907, 


Gas  produced. 

Gas  consuniHl. 

Wotta. 

YtMI. 

Num- 
ber of 

dwceiH. 

V»lue. 

Number  of  eon- 

VRlue. 

Drilled. 

Prod  DC- 
Dw,  3L 

Cos. 

Dry, 

DomtsiiQ. 

IticJus- 

liw,-.,,, 

12 
1« 

30 
34 
44 

79 
88 
90 
7ft 
fi7 
^105 

3,335,a&4 

:i,  954,  472 
S,390,1S1 
«. 882,360 

It),  075, 904 
13,735,34^1 
16, 570, 062 

130,015 

138437 
ft45,W3 

29,357 
36J70 
44,5fi3 
45,388 
5l,aSl 
53,S07 

393 

184 

266 

877 

1,133 

U00& 

1,417 

913 

1,000 

|7D1,102 
9U,9e« 
1,310,675 
1,^10, 378 
2,244,758 
2,173,174 
3,125,061 
3,383.515 
3,586,608 
3.720,440 
f 3, 757, 077 

47 

78 

177 
142 
242 

38i> 

377 

1 
4 

6 
f. 
8 
37 
41 
33 
28 
23 
59 

196 

m 

300 

3Si  ■  "*;"r 

4^ 
745 

HMl 

087 

SODL -..-.., 

1,274 

1,579 
1  831 

m/r „,,.......„.-... 

^2, 139 

a  Number  of  fires  supplied. 

b  Includes  10  oompames  which  produced  gas  from  oil  weiis  only. 

c  Includes  ma  consumed  in  Maryland. 

*  Indades  M  wells  not  in  use  in  1907. 
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Depth  and  gas  pressure  of  wells  in  West  Virginia  in  1906  and  1907 ^  by  counties. 

County. 

DtroUi,  In 

Prafisore,  in  pounds. 

ifloe. 

1907. 

Braxtim,  „  „ , ... 

Clap ....,^,.      ^      _^»  *..,...^....*^„  ***,**^,».*,..*..^. 

l,7K^2,30a 

1,300-1,700 
SOO-2,165 
1,470-4,000 
1,700-2,921 
1.280-2,873 
SOO-1,330 
2,300^,040 
1,500-1,700 
1,510-2,700 
1,300-2,300 
2,700-3,000 
1,400^,106 
1,200-1,^35 
1,7902,000 
1,472-1,900 

2,344r^,000 
700-1,400 

2G€-900 

Tb^ot,  ,  *   . 

Brooke *,.»*,,»* ,.....»., » 

100 

Cabeli.. 

350-    650 
300 

100-    900 

405 

SO-      90 

32G-1,000 

300-62S 

CaEhouci... ,.... 

200-600 

Doddrld|:e ..., „., 

OUmer ,...., ,...,» 

18(M20 

Hani?  ock , *,..,„..... , 

Harrlaon .« 

16-300 
106-^^ 

ICnnnwhit    ,  ,  .  ,  , 

Lewljj 

200^    SOO 

2i50-900 

LIccola,  »,^^. .„*„.„ *«.»,,..^ , .* 

600 

MoriDt) 

400-    760 

L50-  wa 

300-3SO 

Mod  oDgalleL , „„  ^  *,*.,!,..  „ ...„.,„... 

140-^460 

FJcftsaata...... ....,, ., 

RJtcliIe...... .-...* 

50-300 

RtMQe. 

" *80' 

42-      50 
m-    530 

S4D 

Tyler. ^  ***,,.*___....  ^ .  ^ ..  ^  ....,,..****,**„.*,,,„ . 

100^^5^30 

Weuel 

125^^243 

Wirt- .„ 

20-S30 

KENTUCKY. 

The  value  of  natural  gas  consumed  in  Kentucky  in  1907  was 
$380,176,  as  compared  with  $287,501  in  1906,  an  increase  of 
$92,675.  During  tne  past  year  no  new  gas  fields  were  discovered, 
but  development  work  was  carried  on  quite  extensively  in  Menifee 
Coimty,  and  a  number  of  new  gas  wells  were  completed.  This  gas 
field  is  of  considerable  magnitude,  and  the  depth  of  wells  ranges 
from  500  to  800  feet,  averaging  700  feet.  The  Central  Kentucky 
Natural  Gas  Company  extended  its  line  from  this  gas  field  to  Win- 
chester and  Mount  Sterling,  which,  in  addition  to  Lexington,  were 
supplied  with  gas.  The  Oamberland  Gas  Company  began  business 
in  1907,  piping  gas  from  wells  in  Knox  Coimty  to  consumers  in 
Barboursville. 

OHIO. 

The  following  table  shows  an  increase  in  both  value  of  gas  pro- 
duced and  value  of  gas  consumed  in  Ohio  in  1907,  as  compared 
with  previous  years,  and  the  probabiUty  is  that  the  report  for  1908 
will  snow  a  further  increase  in  consumption  of  gas  in  this  State, 
as  pipe  lines  are  being  extended.  Cincinnati,  wmch  is  now  using 
natm-al  gas,  was  not  supplied  until  late  in  1907.  Although  Ohio 
has  some  exceptional  gas  wells  of  large  volume  and  high  pressure, 
their  production  is  not  adequate  to  supply  the  demands  of  the 
State,  and  consumers  are  dependent  upon  the  gas  fields  of  Penn- 
svlvania  and  West  Virginia  for  part  of  their  supply.  Referring  to 
the  table  of  production  and  consimiption,  it  will  oe  seen  that  wnile 
gas  valued  at  $15,227,780  was  consumed  in  this  State  in  1907  the 
production  was  valued  at  only  $8,718,562,  the  difference,  amounting 
to  $6,509,218,  being  the  value  of  gas  piped  from  outside  the  State. 

During  1907  a  total  of  431  gas  wells  were  completed  in  Ohio, 
making  the  number  of  productive  gas  wells  at  the  close  of  last  year 
2,290.  In  localities  where  the  weUs  have  not  been  heavily  drawn 
upon  the  pressure  remains  about  the  same  as  in  1906,  but  in  some 
districts  where  the  sands  are  porous  and  wells  are  drawn  upon  by 
artificial  means  it  is  reported  that  the  pressure  has  been  reduced 
from  ZOO  pounds  in  1904  to  200  pounds  on  January  1,  1908. 
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An  examination  of  the  table  referred  to  shows  that  about  the 
same  quantity  of  gas  was  consumed  for  industrial  as  for  domestic 
purposes  in  1907,  but  that  the  average  price  received  for  indus- 
trial gas  was  only  one-half  the  price  of  domestic  gas.  The  rate 
charged  domestic  consumers  for  gas  in  this  State  ranged  from  10 
to  35  cents  per  1,000  cubic  feet,  the  average  price  being  24.4  cents, 
while  the  rate  charged  industrial  consiuners  ranged  from  4^  to  35 
cents  per  1,000  cubic  feet,  an  average  of  12.2  cents.  The  total 
average  price  received  for  all  gas  was  18.4  cents  per  1,000  cubic 
feet  in  1907. 

Record  cf  natural  gas  industry  in  Ohio,  1897-1907. 


Gas  produced. 

Qas  oao*tim«d. 

Well^ 

Tttt. 

Num- 
ber of 

Pfo- 

dlUHS, 

Valiw. 

Number  o'ootnr 

HUIBHia. 

Vftlna. 

Drilled. 

Troduo- 

tive 
D»c.3L 

DomeaUc. 

iDdHfl- 

0», 

Dry. 

uw... - , 

157 
237 

aos 

4fi] 
515 
453 

435 

m 

»44JS 

fl.17l.777 
1,488,308 
l,SM,J7t 
2,17S,2J# 
2,147,315 
2, 35,*;,  458 
4-47B.(W 
5, 315,. -164 
6,72l.4e2 

iSS,368 
i»6a,2ll 
fl77.7S7 
-135,743 
i  149^700 
13Q,127 
197,710 
232,557 
274, A85 
310,175 

m.m 

183 

mi 

786 
1,786 
1,136 
2,966 
3, aid 
5,m 

2,360,700 
3Ha07,2Sfl 
B,S33,20& 
4,m,05© 
4,TB5,7«U 
7,300.8ft7 
9,393,843 

12,052,530 
16<237,7S0 

m 

120 
134 
W7 
113 

aw 

200 
334 
342 
337 
4^1 

61 
13 
17 
19 
35 
40 
^ 
19 

hi 
00 

729 

mBi^.iv^y^/^y/""///.v,\ 

^29 

MOO..,.,,.-,: 

000 

1901 

ma 

ton. , .„,, 

1,343 
1.523 

mSt".^^"v^v^^y^..^ 

],G€1 

HOI 

1,705 
1,§77 
2,290 

tgw, 

1907... 

aNomber  of  fires  supplied.  ^  Includes  14  companies  which  supplied  gas  from  oil  wells  only. 

Depth  and  gas  pressure  of  wells  in  Ohio  in  1906  and  1907 ^  hy  counties. 


County. 

Denth,  in 

Pressure,  in  pounds. 

1906.         1         1907. 

A|>m. 

1.20O-1.260 
1,997 

600-1,200 
1.170-1.220 
1,450-1.824 
1,289-1,434 

050-    900 

800-1,200 
1,100-1,200 
1.900-2,900 
1.050-1,250 
1,200-1,400 
1,300-1,460 

703-1.600 
2.300 

700-1,000 

700-2,026 
2.200-3.000 
2,100-2,485 
1.460 
1,165-1.500 
1,100-1,300 
1,400-2,000 

2.')0-l,450 

1,060-1,070 

1,250-1,600 

2,500 

2,550 

1,325-1,400 

485-1.400 
1,200-1,270 

600-    800 

930-2,600 
1,200-1,400 

25-    100 

200 

A«htf^hn||| 

Aucialift' 

50-    350 

100 
5-250 

fWmoift,     . 



150 

200-275 

anon 

200-375 

Coinrfii)iaiia. . . . 

90-    225 

70-240 

Canlioaa 

iSSS!^;;:::::::::::::::::::::::::::::::::::::::;:::::::::: 

75^163 

Fatrtl«M 

15-    300 

250 

2-    250 

250 

100-    300 

500-    000 

210 

200-    300 

50-    940 

30O-    500 

25 

0-      90 

20-      43 

136 

30-    500 

40-130 

Ooemny. . . 

400 

Hanoocit 

85 

Hardin 

Hairlson 

40-200 

Hockiiis. 

HoinMNi.. 

215 

ISSImii 

240 

Knox... 

110-400 

UflUng 

200-750 

Lotanr. 

40 

t3S»:::: 

1-90 

ItaSr... 

2-40 

Monnm. 

400 

Morpm 

1&-500 

400-425 

Ottawa^. 

50-    420 

'"1,666^1,266" 
30-    150 

50-420 

350-700 

Rldilaiid 

1,100 

BvAmkr 

30-75 

SSm» 

15-140 

VimWart 

75^    266 

v^ntffn    . 

300 

waribli^toii 

80-    640 
10-      60 

75-350 

20 

61606— M  B  1907,  PT 
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INDIANA. 


The  following  table  gives  the  total  value  of  gas  produced  in  Indiana 
in  1907  as  $1,572,605,  a  decrease  of  $178,110  as  compared  with  1906. 
The  report  shows  an  increased  number  of  producers  as  compared 
with  1906.  This  is  due  partly  to  more  returns  from  individual  well 
owners,  and  also  to  the  fact  that  many  wells  which  have  been  aban- 
doned Dv  the  large  gas  companies  have  been  purchased  by  the  land 
owners  for  their  own  use,  each  of  whom  is  reported  as  a  producer.  A 
total  of  185  productive  gas  wells  and  56  dry  holes  were  drilled  in  this 
State  in  1907.  The  number  of  wells  abandoned  was  322.  Fewer 
wells  were  abandoned  in  Decatur,  Delaware,  Rush,  and  Shelby 
counties  than  in  any  other  coimty,  although  the  pressure  in  these 
counties  is  generally  reported  as  on  the  declme.  In  Decatur  County, 
with  121  producers  and  289  wells,  no  wells  were  reported  as  aban- 
doned in  1907;  in  Delaware  Coimty,  with  70  producers  and  313  wells, 
20  were  abandoned;  in  Rush  County,  with  136  producers  and  300 
wells,  15  were  abandoned,  and  in  Shelbv  Coimty,  with  57  producers 
and  132  wells,  6  were  abandoned.  Most  of  the  wells  located  in 
Decatur,  Rush,  and  Shelby  counties  are  small  producers  and  owned 
by  individuals  who  utiUze  the  product  of  their  wells  for  domestic 
consumption.  In  the  other  gas-producing  counties  of  this  State, 
which  in  former  years  produced  large  quantities  of  gas  for  manufac- 
turing purposes,  a  graaually  decreasing  pressure  is  reported,  and  in 
some  districts  it  is  stated  that  the  pressure  is  not  sufficient  to  make 
the  operation  of  plants  profitable  for  more  than  another  year,  and 
that  lor  manufacturing  purposes  the  wells  will  be  practicaUy  ex- 
hausted. 

The  report  shows  that  the  average  price  of  gas  per  1,000  cubic  feet 
in  1907  was  23.7  cents  as  compared  with  22.2  cents  in  1906,  a  gain  of 
1.5  cents. 
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a  Number  of  fires  supplied. 


ft  Includes  32  companies  which  produced  gas  firom  oil  w«lb  only. 
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County. 

DOT>th,in 

Pressure,  In  poimds. 

1906. 

1907. 

Bartholomew 

864-990 
940-1,060 

1         520-600 

725-1,000 
728-1,200 
900-1,100 
800-1,200 
800-1,060 
320 
800-1,100 
860-1,100 
900-1,200 
810-1,000 
927-075 

}      980-1,000 

950-1,140 
780-1,000 
800-1,000 
721-730 
800-1,000 
800-1,150 

25-150 
1-    6 

4-  15 

30^40 

1-35 

00-15 

10-200 

5-200 

30 

10-200 

20-200 

O-190 

70-100 

5-150 

Blackford 

1-  65 

Daviess 

Martin 

8-  25 

I>ecatiir 

15-^335 

Delaware r 

1-  40 

Grant 

a(M»240 

Hamilton , , , - 

10-175 

Hancock 

5-140 

Harrison. .  

60 

Henry , 

15-120 

Howard 

25-250 

Jay 

0-160 

M adfifon       . .                                

1-200 

MiaFnt  . . 

20-  60 

Marion 

60-190 

Ripley  

25-275 
40-350 
60^330 

Randolph 

5-260 

Rush..:. 

25-350 

Shelby 

45-350 

SnlM  van 

295 

Tipton 

45-215 
70-  75 

40-200 

"Wbjim 

50-  80 

o  Run  on  vacuum.       b  New. 


ILLINOIS. 

The  gas  industry  of  Illinois  is  as  yet  of  little  importance  compared 
with  the  crude  petroleum  industry  of  this  State,  but  the  report  shows 
that  during  the  year  1907  gas  valued  at  $143,577  was  consumed,  as 
compared  with  gas  valued  at  $87,211  in  1906,  a  gain  of  $56,366.  Of 
this  total  value  it  is  estimated  that  $37,240  worth  was  consumed  for 
development  and  operating  purposes  in  the  oil  and  gas  fields  of  the 
State.  A  total  of  2,126  domestic  and  61  industrial  consumers  were 
supplied  with  gas  in  1907.  The  towns  siipplied  were  as  follows: 
Annapolis,  Casey,  Flat  Rock,  Heyworth,  Hutsonville,  Martinsville, 
Marshall,  Oblong,  Palestine,  and  Robinson.  Gas  was  piped  from 
wells  in  Crawford  County  to  Vincennes,  Ind.,  in  the  latter  part  of 
1907  for  consumption  in  1908.  Gas  was  also  piped  from  Crawford 
County  to  consumers  in  Lawrenceville  eariy  in  January,  1908,  and 
Birds  and  Pinkstaff  will  also  be  suppUed. 

Gas  is  produced  in  Bureau,  Clark,  Crawford,  Cumberiand,  Law- 
rence, Lee,  McLean,  Pike,  De  Witt,  and  Macoupin  counties.  The 
most  productive  wells  are  located  in  Clark  and  Crawford  counties,  the 
depth  of  wells  in  Clark  County  being  from  470  to  1,100  feet,  with 
pressure  from  50  to  200  pounds,  and  the  wells  of  Crawford  County 
varying  in  depth  from  835  to  1,020  feet,  with  pressure  from  150  to 
400  pounds.     Some  very  good  wells  are  found  in  McLean  County,  the 

Sroouct  of  which  is  supplied  to  the  town  of  Heyworth.  The  wells  of 
bureau,  Lee,  Pike.  De  Witt,  and  Macoupin  counties  are  small  and 
shallow  and  owned  principally  by  indiviauals  who  use  their  product 
for  domestic  purposes,  none  being  sold. 
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KANSAS. 

The  report  for  1907  shows  a  marked  increase  in  the  quantity  and 
value  of  gas  produced  in  Kansas.  The  output  in  1907  exceeded  in 
value  the  production  of  1906  by  $832,033.  It  will  be  noted  that  the 
figures  representing  the  consumption  of  ^as  in  Kansas  include  the 
value  of  gas  piped  from  Kansas  to  Missouri.  It  was  not  advisable  to 
^ve  separate  statements  of  consumption  of  gas  in  these  States,  as  the 
Kansas  Natural  Gas  Company  is  the  only  producer  which  pipes  gas 
from  Kansas  to  consumers  in  Missouri. 

It  appears  from  the  following  table  that  there  were  nearly  twice  as 
many  domestic  and  industrial  consumers  in  Kansas  supplied  with  gas 
in  1907  as  in  1906.  Of  146,327  domestic  consumers  supplied  in  1907, 
the  Kansas  Natural  Gas  Company,  the  largest  producer  in  the  State, 
supplied  105X100.  or  double  the  number  supplied  by  this  company  in 
1906.  The  Wicnita  Natural  Gas  Company,  the  second  largest  dis- 
tributor of  gas  in  Kansas,  began  to  supply  consmners  in  Marcn,  1907. 
These  two  companies  alone  serve  a  population  of  about  850,000. 
Considerably  more  of  the  gas  producea  in  Kansas  is  used  for  indus- 
trial than  for  domestic  purposes.  Gas  is  consumed  in  enormous 
quantities  by  the  zinc  smelters,  most  of  which  are  also  producers  of 
gas.  It  is  estimated  that  19,615,804  thousand  cubic  feet  of  gas, 
valued  at  $443,203,  were  consumed  by  zinc  smelters  in  1907.  L^rge 
quantities  of  gas  are  also  consiuned  in  the  manufacture  of  brick  and 
cement.  The  estimated  quantity  of  gas  consumed  at  brick  works  in 
Kansas  in  1907  was  4,152,372  thousand  cubic  feet,  valued  at  $136,843, 
and  at  cement  works  11,547,500  thousand  cubic  feet,  valued  at  $421,- 
425.  Gas  supplied  by  producers  to  distributers  of  gas,  to  zinc,  brick, 
and  cement  plants  is  sold  at  very  low  rates  per  1,000  cubic  feet,  the 
price  ranging  from  1  to  3  cents  per  1,000  cubic  feet  at  the  well. 

There  was  completed  in  1907  a  total  of  361  gas  wells,  some  of  very 
large  volume  and  pressure.  Mr.  Sealy  L.  Brown,  gas  inspector, 
Montgomery  County,  states  that  the  largest  well  drilled  in  Mont- 
gomery County  in  1907  had  a  rock  pressure  of  325  poimds  and  volume 
of  29,400,000  cubic  feet  per  day. 

A  new  gas  field  2  by  12  miles  in  area  has  been  developed  near  Elm- 
dale,  Chase  County.  The  gas  sand  is  of  fine  quality,  averaging  in 
depth  about  33  feet  and  is  perfectly  dry.  The  volume  rar  exceeds  the 
pressure.  The  gas  is  being  supplied  to  consumers  in  Cottonwood 
Falls  and  Strong  City. 

There  seems  to  be  no  diminution  of  volume  or  pressure  of  gas  wells 
in  Kansas  in  1907  as  compared  with  1906,  except  m  a  portion  of  Allen 
and  Wilson  counties,  where  a  decline  is  noticeaole  in  wells  which  have 
been  in  constant  use. 
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a  Number  of  fires  supplied. 

f>  Includes  gas  taken  from  Kansas  and  consumed  In  Missouri. 
'  c  Includes  13  producers  using  gas  lh>m  oil  wells. 
d  Includes  28  wells  which  were  closed  in. 


Depth  and  gas  pressure  of  wells  in  Kansas  in  1906  and  1907,  by  counties. 
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MISSOURI. 


Gas  is  produced  in  small  quantities  in  Bates,  Cass,  Clay,  and 
Jackson  counties,  Mo.  The  gas  from  several  small  wells  in  Bates 
Ck)unty  is  used  by  the  owners  for  domestic  purposes.  Domestic  con- 
sumers in  Belton,  West  Line,  and  Holt  are  supplied  with  gas  from 
a  few  small  wells  in  Cass  and  Clay  counties.  In  1907  considerable 
development  work  was  done  in  Cass  and  Jackson  counties,  and 
several  wells,  producing  both  oil  and  gas,  were  drilled,  but  all  have 
been  capped  for  future  use.  Most  of  tne  gas  consumed  in  this  State 
is  supplied  from  the  Kansas  gas  fields  by  the  Kansas  Natural  Gas 
Company.  Some  of  the  cities  supplied  are:  St.  Joseph,  Weston, 
Kansas  City,  Carl  Junction,  Joplin,  Oronogo,  Webb  City,  Carterville, 
Purcell,  Neck  City,  Alba,  and  Carthage. 

The  approximate  value  of  gas  produced  from  wells  in  Missouri  and 
consumed  in  1907  was  $17,010. 
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OKLAHOMA. 

Record  of  natural  gas  industry  in  OTddhama  in  1906  and  1907. 
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a  Includes  12  companies  using  gas  from  oil  wells  only. 

b  Includes  gas  valued  at  $71,233  and  used  for  developing  and  operating  purposes  in  the  oil  and  gas  fields. 

c Includes  87  wells  "shut  in"  in  1907. 

Oklahoma  takes  first  place  as  a  producer  of  crude  petroleum  in 
1907  and  seventh  place  m  the  value  of  gas  produced.  While  it  is 
fortunate  in  having  an  abundant  supply  of  gas,  there  is  no  market 
for  all  of  the  product,  and  many  of  the  gas  wells  have  been  shut  in. 
In  the  year  1907  there  was  completed  a  total  of  99  gas  weUs,  making 
the  total  number  of  productive  gas  wells  at  the  close  of  the  ;^ear  315, 
of  which  87  were  shut  in.  The  wells  range  in  daily  capacity  from 
2,000,000  cubic  feet  to  40,000,000  cubic  feet. 

Most  of  the  gas  furnished  to  consumers  in  this  State  is  supplied 
at  flat  rates.  A  total  of  11,038  domestic  consumers  were  supplied 
with  gas,  valued  at  $244,050,  in  1907.  The  foUowing  towns  were 
wholly  or  partially  suppUed:  Bartlesville,  Cleveland,  Tulsa,  Ramona, 
Pawhuska,  Ponca  City,  Sapulpa,  Muskogee.  Claremore,  Inola, 
Collinsville,  Ocheleta,  Bigheart,  Nowata,  Lenepan,  Skiatook,  Oologah, 
Gotebo,  Okmulgee,  Blackwell,  Wagoner,  Owasso,  Vinita,  lAwton, 
and  Mounds.  Oklahoma  City  and  Ardmore  began  the  consumption 
of  gas  late  in  December,  1907.  The  approximate  value  of  the  gas 
used  for  industrial  purposes  in  1907  was  $162,892.  There  are  rew 
manufacturing  establisnments  in  this  State,  and  most  of  the  gas 
used  for  industrial  purposes  was  supplied  to  ice,  electric,  brick,  and 
power  plants.  Large  quantities  of  the  gas  are  used  for  operating 
and  developing  purposes  in  the  oil  and  gas  fields.  One  zdnc  worfa 
at  BartlesviUe  Degan  the  use  of  gas  late  in  1907. 

Depth  of  wells  in  Oklahoma^  by  districts. 


District. 


Depth,  In 


Cherokoe  Nation 500-1,400 

Chickasaw  Nation ,1    jg^.^  ,o„ 

Comanche '/    «0-l,190 

Creek  Nation i  1,205-1,700 

Kay 500-1.200 

Kiowa '      375-    800 

Osage  Nation I      870-2, 100 

Pawnee 1, 600-1, 700 


ALABAMA. 


During  the  year  1907  three  gas  wells  were  completed  in  Madison 
County,  Ala.,  by  the  New  York- Alabama  Oil  Company,  making  a 
total  of  11  productive  gas  well  at  the  close  of  1907,  the  product  of 
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which  was  supplied  to  consumers  in  Huntsville  and  suburbs.  The 
averi^e  depth  of  the  wells  is  400  feet.  The  gas  is  excellent  for 
both  uluminating  and  heating. 

As  there  is  but  one  company  supplying  gas  to  consiuners  in  this 
State,  the  quantity  and  value  of  the  gas  consmned  have  been  com- 
bined with  the  figures  for  Louisiana  and  Texas. 

ARKANSAS. 

The  only  gas  field  so  far  devekrped  in  Arkansas  is  located  near 
Fort  Smith,  Sebastian  Coimty.  Three  companies  are  in  operation, 
two  of  which  are  supplying  consmners  with  gas  from  their  wells,  and 
the  third  is  making  preparations  to  supply  consimiers.  A  total  of 
58  gas  wells  had  been  drilled  in  this  field  to  the  close  of  1907.  The 
gas  field  has  not  been  drawn  upon  sufficiently  to  determine  anything 
about  the  Ufe  of  the  field.  The  depth  of  wells  varies  from  1,319 
feet  to  3,175  feet.  The  main  flow  of  gas  is  found  from  30  to  35  feet 
within  a  250-foot  sand  at  a  depth  ranging  from  1,270  to  1.375  feet. 
The  pay  streak  varies  greatly  from  a  few  inches  to  15  reet.  All 
the  gas  sands  are  wholly  without  water,  consequently  the  rock 
pressure  is  not  high.  No  water  has  been  encountered  below  580 
leet,  and  but  few  of  the  wells  show  any  water  at  all  below  150  feet. 
Pressure  varies  from  135  to  280  pounds.  There  has  been  no  showing 
of  oil.  There  is  no  sulphur  in  trie  gas,  which  is  very  clean  and  high 
in  heat  imits.  It  is  as  good  gas  as  is  known  for  fuel  and  Ughting. 
Two  weUs  of  4,000,000  cubic  feet  capacity  were  broiight  in  in  1907. 
Domestic  and  industrial  consmners  were  supplied  in  Fort  Smith, 
Van  Buren,  Himtington,  and  Mansfield  in  1907,  and  Greenwood  will 
be  suppUed  in  1908. 

A  well  was  drilled  in  Pope  County^  A^k.,  in  1907,  and  gas  was 
foimd  at  1,170  feet  but  not  in  commercial  quantities.  Artesian  water 
was  struck  at  1,190  feet,  and  the  well  was  abandoned.  A  second  well 
is  drilling.  A  well  was  also  drilled  to  a  depth  of  1,704  feet  in  Pulaski 
County  m  1907  with  sUght  indications  of  gas.  In  a  well  drilled  in 
Conway  County  gas  was  struck  at  a  depth  of  2,200  feet,  but  not  in 
commercial  quantities.     Drilling  is  still  m  progress. 

LOUISIANA. 

The  gas  field  of  Louisiana  is  located  in  Caddo  Parish,  and  is  one  of 
the  greatest  gas  fields  of  the  United  States.  Some  tremendous 
blow-outs  have  occurred  in  this  field,  and  millions  of  feet  of  gas 
have  been  wasted,  there  being  no  disposition  to  confine  the  product 
on  accoimt  of  the  great  pressure.  Tnis  field  lies  20  miles  north  of 
Shreveport.  The  gas  wells  have  a  depth  of  from  840  to  2,150  feet. 
Hve  very  good  gas  weUs  were  completed  in  1907,  2  of  which  have 
an  estimated  daily  capacity  of  from  35,000,000  to  50,000,000  cubic 
feet.  Gas  from  the  wells  m  the  Caddo  field  has  been  piped  to  the 
following-named  towns,  where  it  is  supplied  to  consumers  for  domes- 
tic and  industrial  purposes:  Shreveport,  Caddo  City,  Blanchard, 
Mooringsport,  Bozier  City,  and  Texarkana. 

As  there  was  but  1  natural  gas  producer  of  importance  supplying 
consumers  in  Louisiana,  the  fibres  of  this  State  nave  been  included 
with  those  of  Alabama  and  Texas. 
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TEXAS. 

Practically  all  the  gas  consumed  in  Texas  in  1907  for  domestic 
pmposes  and  nearly  ^1  used  for  industrial  purposes  was  produced 
from  wells  in  Navarro  County.  A  small  quantity  of  gas  was  pro- 
duced and  used  in  the  oil  field  of  Harris  (Jounty.  Most  of  the  gas 
utilized  for  industrial  piuyoses  was  consumed  in  developing  and 
operating  in  the  oil  fields  of  the  State. 

In  September,  1907,  a  very  good  gas  well  was  completed  near 
Petrolea  in  the  Clay  County  oil  field  by  the  Clayco  Oil  and  Pipe  Line 
Company,  and  up  to  the  present  time  this  is  the  only  gas  well  in  this 
field.  The  well  nas  a  depth  of  1,500  feet.  In  a  test  of  4  minutes 
it  showed  a  pressure  of  475  pounds,  this  being  the  only  test  made. 
It  has  an  estimated  daily  capacity  of  from  8,000,000  to  10,000,000 
cubic  feet,  and  will  be  used  tor  steam  and  pimiping  purposes  in  the 
oil  field. 

SOUTH  DAKOTA. 

Little  can  be  added  to  that  which  has  been  given  in  previous 
reports  concerning  the  production  of  gas  in  South  Dakota.  Gas  is 
produced  from  artesian  wells  in  Hughes,  Stanley,  Sully,  and  Wal- 
worth counties.  For  several  years  consumers  in  Pierre  have  been 
supplied  with  gas  from  wells  in  Hughes  County,  the  gas  being  utilized 
for  neating,  lighting,  and  power  purposes.  Fort  Pierre  has  been 
using  gas  from  a  well  in  Stanley  County  since  October  1,  1907.  This 
well  produces  a  high-ffrade  carbon  gas,  very  good  for  Ught,  fuel,  and 
power.  It  comes  with  a  flow  of  warm  water  and  is  separated  from 
the  water  in  an  air-tight  tank  under  pressure.  A  few  wells  are  pro- 
ducing gas  in  Sully  County,  a  small  quantity  of  the  gas  being  utihzed 
on  ranches  where  the  wells  are  located.  A  little  gas  is  being  con- 
sumed from  a  well  on  Iowa  Ranch,  Walworth  County. 

COLORADO. 

There  has  been  no  change  in  the  natural-gas  situation  in  Colorado 
since  the  last  report.  Most  of  the  gas  procTuced  comes  from  a  well 
1 J  miles  east  of  the  town  of  Boulder  ana  is  supplied  to  domestic  and 
industrial  consumers  in  Boulder.  A  small  quantity  of  gas  is  produced 
from  oil  wells  and  is  consumed  in  the  Florence  oil  held.  A  small 
gas  well  was  drilled  during  prospecting  for  oil  in  Las  Animas  County 
m  1900,  part  of  the  product  of  which  is  consumed  for  domestic  pur- 
poses. 

WYOMING. 

Very  little  gas  was  consumed  in  the  State  of  Wyoming  in  1907.  A 
small  quantity  of  gas  was  produced  from  wells  in  Converse  County 
and  was  used  for  boiler  and  ranch  purposes.  Three  wells,  producing 
oil  and  gas,  were  completed  by  the  Montana  tod  Wyoming  Oil  Com- 
rany  in  Bi^  Horn  County.  A  large  flow  of  gas  was  struck  at  300 
feet,  and  oil  at  550  feet.  A  gas  well  of  considerable  volume  was 
completed  in  1907  at  Gray  Bull,  Big  Horn  County,  at  a  depth  of  801 
feet,  but  the  product  has  not  been  utilized. 
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CALIFORNIA. 

Th6  total  value  of  the  gas  consumed  in  California  in  1907  was 
8168,397,  of  which  $33,541  is  estimated  as  the  value  of  the  gas  pro- 
duced from  oil  wells  and  consumed  in  the  oil  fields  of  the  State. 
Deducting  this  amount  from  the  total  leaves  $134,856  as  the  value 
of  ^as  supplied  to  domestic  and  industrial  consumers.  The  names 
of  me  counties  in  which  gas  wells  are  located  and  gas  was  consumed 
in  1907  are:  Los  Angeles,  Sacramento,  San  Joaquin,  Santa  Barbara, 
Tehama,  Ventura,  and  Solana.  One  gas  well  is  reported  in  each  of 
the  coimties  of  Napa  and  Contra  Costa,  but  they  have  not  been  put 
to  use.  The  following -named  towns  have  been  wholly  or  partly 
supplied  with  eas  in  1907 :  Sacramento,  Stockton,  Summerland,  Santa 
Mana,  Oxnara,  Ventura,  and  Suisun  City. 

NORTH  DAKOTA. 

North  Dakota  has  been  added  to  the  list  of  gas-producing  States. 
Two  gas  wells  have  been  drilled  in  Bottineau  County  to  a  depth  of 
174  and  180  feet,  respectively,  the  product  being  utdized  by  2  con- 
sumers. It  is  estimated  that  one  of  these  wells  will  flow  2,000,000 
cubic  feet  of  gas  daily.  It  is  reported  that  there  is  a  gas  belt  about 
15  or  20  miles  in  length  and  8  or  10  miles  in  breadth  in  La  Moure 
County,  which  produces  a  fine  quality  of  gas.  Eight  small  wells  have 
been  dnlled,  the  product  of  1  oeing  used  for  domestic  purposes  by 
the  owner  of  the  weU.     These  wells  are  from  1,278  to  1,500  feet  deep. 

OREGON. 

There  are  in  Malheur  County,  Oregon,  a  total  of  16  artesian  wells 
which  produce  gas,  but  so  far  as  known  the  gas  from  1  well  only  has 
been  utilized,  supplying  one  dwelling  with  light  and  heat.  It  is  also 
reported  that  gas  from  an  artesian  well  near  Astoria,  Clatsop  County, 
hais  been  used  to  light  one  or  two  houses  in  that  locality. 

CANADA. 

Ontario. — ^The  following  statistics  regardin<^  the  production  of  natu- 
ral gas  in  Ontario,  Canada,  have  been  furnished  by  the  Ontario  Bureau 
of  Mines,  Toronto: 

StatMtics  of  natural-gas  prodtLction  in  the  Province  of  Ontario,  Canada,  1:ku-19()7, 


Year. 


1902. 
19CB 
1904. 
1906. 
1906. 
1907. 


Producing  Miles  of  gas 
wells.   i   pipe. 


169 
210 
176 
273  ! 
332  j 
5K2  I 


369 

312 

231 

462i 

r)50 

810 


Workmen  j    ^'*^"f  "'      Wages  for 
employed.      p^^J^^^  lal)or. 


107 
138 


130  I 
108  , 
191 


1195,992 
196,535 
253,524 

0  316,476 
533,446 
746,499 


$55,018 
79. 945 
53.674 
S8,865 
64,968 

110,832 


•  In  addition  gas  valued  at  $33,000  was  produced  from  12  wells  at  Medicine  Hat,  All)erta,  Canada. 
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IMPORTS. 

The  imports  of  natural  gas  for  consumption  during  the  last  five 
years  have  been  as  follows: 

Value  of  natwral  gas  im-portedfor  consumption^  1903-1907. 


1903 $32, 802 

1904 34,828 

1905 49,237 


1906 $36,906 

1907 32,107 


No  exports  of  natural  gas  during  1907  were  reported. 


PETROLEUM. 


By  Davee)  T.  Day. 


INTROBUCTTON. 

The  petroleum  production  of  the  United  States  in  1907  was  char- 
acterized by  (1)  a  total  output- far  in  excess  of  any  previous  year^ 
(2)  an  unparalleled  accumulation  of  stocks,  in  spite  of  which  (3)  the 

{)rice  of  all  ^ades  of  oil  was  kept  at  a  high  level,  the  prices  in  Cali- 
omia  showing  important  advances. 

The  sensational  developments  in  production  were  the  great  increase 
in  the  new  Dlinois  field  and  the  phenomenal  yield  of  the  Glenn  pool 
in  Oklahoma,  together  with  increase  in  both  quantity  and  price  in 
Califomia. 

PRODUCTION. 

The  table  which  follows  this  paragraph  shows  that  the  total  prod- 
uct increased  from  126,493,936  barrels,"  or  16,868,599  metric  tons,  in 
1906  to  166,095,335  barrels,  or  22,149,862  metric  tons,  in  1907.  The 
increase  shown  for  1907  over  1906  is  39,601,399  barrels,  or  more  than 
the  total  product  of  petroleum  in  any  year  up  to  1889.  The  total 
value  increased  from  $92,444,735  in  1906  to  $120,106,749  in  1907. 
The  average  price  decreased  only  slightly,  from  $0,731  per  barrel  in 
1906  to  $0,723  in  1907.  The  Illinois  and  Mid-Continent  fields  con- 
tributed most  materially  to  the  increase,  although  the  gain  of  over 
6,500,000  barrels  in  Caliromia  was  noteworthy  and  unexpected. 

Total  quantity  and  value  of  crude  petroleum  produced  in  the  United  States  and  the  average 
price  per  barrel  in  1906  and  1907 ^  by  States. 


State. 


Califomia 

Colorado 

Illinois 

Indiana 

Kansas 

Oklahoma 

Kentucky 

Tennessee 

Louisiana 

Michigan 

Missouri 

New  York 

Ohio 

Pennsylvania.. 

Texas 

Utah 

Wyoming 

West  Virginia. 


Total 126,493,936 


1906. 


Quantity 
(barrels). 


33,096,506 

327.582 

4,397,050 

7,673,477 

21,718,648 

1,213,548 

9,077,528 

3,500 

1,243,517 
14,787,763 
10,256,893 
12,567,897 


7,000 
10,120,935 


Value. 


$9,553,430 

262,675 

3,274,818 

6,770,066 

9,615,196 

1,031,629 

3,557,838 

4,800 

1,995,377 
16,997,000 
16,596,943 

6,566,578 


49,000 
16,170,293 


02,444,735 


Average 

price  per 

barrel. 


10.289 
.802 
.745 
.882 

.443 

.850 

.392 

1.307 

1.605 
1.149 
1.618 
.522 


7.000 
1.596 


.731 


1907. 


Quantity 
(barrels). 


39,748,375 

331.851 

24,281,973 

5,128.037 

45,933,649 

820,844 

5,000,221 

4,000 

1,212.300 
12,207,448 

9,999.306 
12,322,696 

9,339 

9,095,296 


166,095,335 


Value. 


114,699,956 

272,813 

16.432,947 

4,536,930 

18,478,658 

862,396 

4,063,033 

6.500 

2,127,748 
14,769,888 
17,579,706 
10,401,863 

21,883 

15,852,428 


120.106,749 


Average 

price  per 

barrel. 


10.370 
.822 
.677 
.885 

.402 

1.051 

.813 

1.625 

1.755 
1.210 
1.758 

.844 

2.343 
1.743 


.723 


a  The  barrel  used  in  this  report,  unless  otherwise  si>ecified,  Is  the  United  States  standard  barre 
containing  42  Winchester  gallons. 
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The  increase  or  decrease  in  the  production  by  States,  as  well  as 
the  percentage  of  increase  or  decrease  in  1907  compared  with  1906,  are 
shown  in  the  following  table: 


Total  production  of  crude  petroleum  arid  percentage  of  increase  or  decrease,  by  States,  in 
1907 y  as  compared  with  1906,  in  barrels. 

State. 

Production. 

Increase. 

Decrease. 

Peicentage. 

1906. 

1907. 

Increaae. 

Decrease. 

California 

33,006,506 

327,582 

4,397,050 

7,673,4n 

}    21,718,648 

1      1,213,548 

9,077,528 

}            3,500 

1,243,517 
14,787,763 
10,256,893 
12,567,897 

30,748,375 

331,851 

24,281,973 

5,128,037 

45,933,649 

820,844 

5,000,221 

4,000 

1,212,300 
12,207,448 

9,999,306 
12,322,606 

}            9,339 

9,005,296 

6,649,777 

4,269 

19,884,923 

2a  09 

1.30 

452.28 

Colorado 

Illinois 

Indiana 

2,546,440 

33.17 

Kansas 

24,215,001 

11L50 

Kentucky 

302,704 
4,077,807 

33.86 

Tennessee 

Louisiana. 

44  D2 

Mi<*lKa? 

500 

1428 

Missoun 

New  York 

31,217 

2,580,315 

257,567 

245,201 

2.51 

Ohio 

17.46 

Pennsylvania 

?-s 

Texas 

Utah 

2,339 

33.41 

Wyoming 

West  Virginia 

7,666 
10,120,935 

1,025,630 

iai3 

Total 

126,493,936 

166,095,335 

39,601,399 

31.807 

RANK  OP  PRODUCING  STATES. 
QUANTITY. 

Oklahoma  and  Kansas  exchanged  places  with  CaUfomia  in  1907 
as  leading  States  in  (juantity  of  91I  produced.  The  greatest  chajige, 
however,  was  in  IlUnois,  where  the  increased  production  brought 
tliis  State  to  third  place,  with  a  production  more  than  fivefold  that 
of  1906  and  practically  double  tnat  of  Texas,  which  was  fourth  in 
both  years.  These  were  the  significant  changes  in  quantity,  the  pro- 
duction in  other  States  following  the  course  of  previous  years,  with 
indications  that  the  order  of  1907  will  prevail  for  the  next  year  or  two. 

Rank  of  petroleum-prodiLciwi  States  and  Territories,  uith  quantity  produced  and  percentage 
of  each  in  1906  and  1907,  in  barrels. 


1900. 


state. 


Califomiju 

Kansas 

Oklahoma 

Ohio 

Texas 

iVnnsvlvania.. 
West  Virginia. 

Louisiana 

Indiana 

Illinois 

Now  York 

Kentucky 

Tennossec 

Colorado 

Utah 

Wyoming 

Michigan 

Missouri 


Rank.'    Quantity. 


Total. 


I 


33,096,508 

26.17 

21,718,648 

17.17 

14,787,703 

11.69 

12,567.897 

9.93 

10,256.893 

8.11 

10,120.9:J5 

8.00 

9,077.528 

7.18 

7,673.477 

6.07 

4,397.050 

3.47 

1,243,517 

.96 

1,213,548 

.96 

327,582 

.26 

7,000 
3,500 


126,493,930 


Percent- 
age. 


1907. 


BtatQ. 


.01 


OidatioDiA. 

Kanivis  ,...„.. 
'  CaUiomiB.,...,, 

ininola .., 

I  TeXM 

Ohio... ,.. 

PennaylTanla. . 

West  VlTginU. 

ludlanur. ....... 

New  York^..... 

Ki*nttjcky 

Tcnnfia!i«i„,., 
Colorado..,.., 

Utih., 

W  yenning...... 

ifiehigftn..*... 
Mlasourl . « 


loaoo 


Rank. 


TotflL 


QuiiDtJty. 


a45,ll33«ft49 
d»,748,a7£ 

12.S22,CK)e 

9.0WE,3M 
Av  138.0^ 
At  000,131 

1,31^  no 


3n,Bfil 
4,000 


l«r0B«.333 


r^nxnit- 


93.01 
1400 
7,42 

3.0i 

3.01 

,73 


a  Production  of  Oklahoma  estimated  at  44,300,140  barrels;  that  of  Kansas  at  1AI3,500  bamls. 
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VALUE. 

The  rank  of  the  States  according  to  value  of  the  product  is  more 
significant  than  their  rank  accordi]^  to  volume,  as  value  reflects  the 
utility  of  the  product.  In  this  respect  the  changes  were  also  quite 
radical. 

In  spite  of  a  comparatively  low  price  per  barrel,  the  Mid-Continent 
product  rose  in  value  from  fourth  to.  first  place,  because  of  the  great 
yield  of  the  Glenn  pool,  and  because  the  completion  of  two  pipe  lines 
to  the  Gulf  gave  an  outlet  which,  together  with  the  decline  m  Louisi- 
ana, steadied  the  Mid-Continent  pnce.  The  Illinois  price  was  also 
sustained  well  enough,  in  spite  of  tne  great  output,  to  make  the  value 
advance  from  ninth  to  third  place,  while  California's  increased  pro- 
duction and  price  only  suflScea  to  leave  the  value  in  sixth  place,  as  in 
1906.  In  this  respect  an  advance  will  probably  be  seen  in  1908,  due 
to  the  great  demand  for  California's  product. 

It  was  not  until  1895  that  the  total  value  of  all  the  oil  produced  in 
the  United  States  amoimted  to  as  much  as  the  increase  in  value  of 
the  output  of  1907  over  that  of  1906. 

Rank  of  petroleum-prodtunruj  States  and  Territories,  with  value  of  jtroduction  and  percent- 
age of  each,  in  1906  and  1907. 


1900. 

190?. 

BUkt^ 

Rajdc, 

Value. 

Percent- 

StatP. 

R&nk. 

Value. 

Percetit- 

Ohio .,.,..-! 

3 

7 

9 

10 

n 

*16,997,00» 
16,596.943 
I6,170,l»a 

9,615,198 

9,653,430 
6,770,06(1 
6,£fi5,P8 

3,274,8iS 
1,995^377 

1,081,629 

382,675 

53,990 

IS,  39 
17.95 
17.49 

10.40 
10.34 
7.32 
7.10 

as5 

3,54 
3-10 
1.12 

.00 

OlcUliomii... 

Kaiww „ 

1  ; 

3 
4 

5 
6 
7 
S 
9 
10 

12 
13 

''SIS,  478,058 
17,579,706 
16.432,1H7 
16,fi52,42S 

l4,7eg.S8s 

14.699.956 

4,536.930 
4,063,033 
5,127,748 

862,396 

273,113 

^3S3 

FennflylTanlfl 

"KTanna*.^ 

l5y3S 

rennsylvftnfft 

Illinois 

I4.fl4 
13.  <i8 

Okl&bciitft.. *..*... 

WostVliglnUi.... 
Ohio,,.....  ...... 

13.  SO 

Colltofnla. ,.,. 

12.30 

CftUiomliL. 

Tei*a.,..._. 

LndliLiid 

12.24 

TejuLS 

£66 

f.<nt]ijil^n^. .  J 1 .  IT  1 L 

3  78 

lilinois...... .1 

KflwYorfc 

Colorado...  4. i 

LotliaLona ....,,.. 

NewVork 

Kentucky 

Tennessee, ,  * 

Colorado ... . . 

3.3S 
1.77 

.72 

^23 

Ut»h.„. ., 

Utfth.  ,. 

WyomiDg*.... 

MlehigHQ,,,,,-.. 

WTomLng. ......  . 

.02 

Klseouii. .......... 

MUAOOii . 

TotaJ ._  .  . 

Total,, 

92,444,736 

loaoo 

139,106.749 

100- CO 

a  Value  ci  OMahmna  crude  petroleum  estimated  at  $17324,342;  that  of  Kansas  at  $654,316. 
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PRODUCTION  OF   CRUDE    PETROLEUM   IN    THE   UNITED   STATES 
PROM  Z859  TO  Z907,  INCLUSIVE. 

In  the  following  table  will  be  found  a  statement  of  the  production 
of  crude  petroleum  from  each  State  of  the  United  States  from  the 
year  1859  to  and  including  the  production  of  the  year  1907: 

Production  of  crude  petroleum  in  the  United  States,  1859-1907 ,  by  years  and  by  States,  in 

barrels  of  42  gallons. 


Year 

Pennsyl- 
vania and 
New  York. 

Ohio. 

West 
Virginia. 

California. 

Kentucky 

and 
Tennessee. 

Colorado. 

Indiana. 

niinoia. 

1859 

2,000 
600,000 

2,113,609 
3,056,690 
2,611,309 
2,116,109 
2,497,700 

3,697,700 
3,347,300 
3,646,117 
4,216,000 
5,260,745 
5,205,234 
6,293,194 
9,893,786 
10,926,945 
8,787,614 

8,968,906 
13,135,475 
15,163,462 
19,685,176 
26,027,631 

27,376,509 
30,053,500 
23,128,389 
23,772,209 
20,776,041 

25,798,000 
22,356,193 
16,488,668 
21,487,435 
28,458,208 

33,009,236 
28,422,377 
20,314,513 
19,019,990 
19,144,300 

20,584,421 
19,262,066 
16,948,464 
14,374,512 
14,559,127 

13,831,996 
13,183,610 
12,518,134 
12,239,026 
11,554,777 

11,600,410 
11,211,606 

1860 

1 

1                  1 

1861 

1 

i 1 

1862 

I 

'        1 

1863 

i 

1 ■  _ 

1864 

i 

1 

1866 

1 



1866 

1 1 

1867 

1 1         1 

1868 

1869 

1 

1870 

1871 

1 

1872 

i 

' 

1873 

i 

1 

1874 

1875 

i 

1876 

31,763 
29,888 
38,179 
29,112 
38,940 

33,867 
39,761 
47,632 
90,081 
661,580 

1,782,970 
5,022,632 
10,010,868 
12,471,466 
16,124,656 

17,740,301 
16,362,921 
16,249,760 
16,792,154 
19,545,233 

23,941,169 
21,560,516 
18,738,708 
21,142,108 
22,302,730 

21,648,083 
21,014,231 
20,480,286 
18,876,631 
16,346,660 

14,787,763 
12,207,448 

120,000 
172,000 
180,000 
180,000 
179,000 

151,000 
128,000 
126,000 
90,000 
91,000 

102,000 
145,000 
119,448 
544,113 
492,578 

2,406,218 
3,810,086 
8,445,412 
8,677,624 
8,120,125 

10,019,770 
13,090,045 
13,615,101 
13,910,630 
16,196,675 

14,177,126 
13,513,345 
12,899,395 
12,644,686 
11,578,110 

10,120,935 
9,095,^296 

12,000 
13,000 
15,227 
19,858 
40,550 

99,862 
128,636 
142,857 
262,000 
325,000 

377,145 
678,572 
690,333 
303,220 
307,360 

323,600 
385,049 
470,179 
705,969 
1,208,482 

1,252,777 
1,903,411 
2,257,207 
2,642,095 
4,324,484 

8,786,330 
13,984,268 
24,382,472 
29,649,434 
33,427,473 

33,098,506 
30,748,376 

1 

1877 

-  ... 

1878 

1 

1879 

' 1 

1880 

.  ..1 

1881 

1 

1882 

i 

1883 

4,755 
4,148 
5,164 

4,726 
4,791 
5,096 
5,400 
6,000 

9,000 
6,500 
3,000 
1,500 
1,500 

1,680 
322 

5,568 
18,280 
62,259 

137,259 
185,331 
654,286 
998,284 
1,217,337 

1,213,548 
820,844 

1884 

1885 

1886 

1 

1887 

76,295 
297,612 
316,476 
368,842 

665,482 
824,000 
504,300 
515,746 
438,232 

361,450 
384,934 
444,383 
390,278 
317,385 

460,520 
396,901 
483,925 
601,763 
376,238 

327,582 
331,851 

1888 

1889 

r890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

33,375 
63,406 

136,634 

608,068 

2,335,203 

3,688,666 

4,386,182 

4,680,732 
4,122,356 
3,730,907 
3,848,182 
4,874,302 

6,767,088 
7,480,806 
0,186,411 
11,330,124 
10,064,247 

7,673,477 
5,128,037 

000 

675 
521 
400 
300 

200 

250 
500 
300 
300 
200 

250 
200 

1904 

1905 

1906 

1907 

181,064 

4,307,060 
24,281,073 

Total. 

687,425,409 

366,250,106 

186,039,718 

201,066,825 

6,276,578 

8,874,285 

00,127,511 

26,866,683 
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Production  ofcnide  petroleum  in  the  United  States,  1859-1907,  by  years  and  by  States,  in 
barrels  of  4S  gallons — Continued. 


Year. 

Kansas. 

Texas. 

Missouri. 

OUalio- 
ma. 

Wyo- 

mlng- 

Louisi- 
ana. 

United  States. 

Total  value. 

1859 

2,000 
600,000 

2,113,609 
3,056,690 
2,611,309 
2,116,109 
2,497,700 

3,597,700 
3,347,300 
3,646,117 
4,215,000 
5,260,745 

5,205,234 
6,293,194 
9,893,786 
10,926,945 
8,787,514 

9,132,660 
13,350,363 
15,396,868 
19,914,146 
26,286,123 

27,661,238 
30,349,897 
23,449,633 
24,218,438 
21,858,785 

28,064,841 
28,283,483 
27,612,025 
35,163,613 
45,823,672 

64,292,655 
50,614,657 
48,431,066 
49,344,516 
52,892,276 

60,960,361 
60, 4f 5, 516 
55,364,233 
67,070,850 
63,620,529 

69,389,194 
88,766,916 
100,461,337 
117,080,960 
134,717,580 

126,493,936 
166,095,335 

132,000 

1860 

4,800,000 
1,035,668 
3,209,525 
8,225,663 
20,896,576 
16,459,853 

13,455,398 
8,066,993 
13,217,174 
23,730,460 
20,503,754 

22,591,180 
21,440,503 
18,100,464 
12,647,527 
7,368,133 

22,982,822 
31,788,566 
18,044,520 
17,210,708 

1861 

::::::::::;:i:::::::::::  :::::::::: 

1862. 

1 

1863 

1 

1864-    .     . 

1 

1 

1865 

..................... 

1866 

1 

18C7 

...    . 

1868 



1 

1809 

1 

1870      .     . 

1 

1871 

1 

1872 

1873 

1874 

, 

1875 

1876 

i 

1877 

1 

1 

1878 

1879 

1880 

24,600,638 
23,512,051 

1881 

1882 

23,631,166 
25,740,252 
20,476,924 
19,193,604 

20,028,457 
18,856,606 

1883.  . 

1884 

1886 

1886 

1887 

1888 

17,950,363 

1889 

500 
1,200 

1,400 
5,000 
18,000 
40,000 
44,430 

113,571 
81,098 
71,980 
69,700 
74;714 

179,161 

331,749 

932,214 

4,250,779 

012,013,496 

021,718,648 
045,933,649 

48 
64 

64 
45 
50 
60 
50 

1,450 
65,975 
546,070 
669,013 
836,039 

4,393,658 
18,083,658 
17,955,572 
22,241,413 
28,136,189 

12,567,897 
12,322,696 

20 
278 

26 
10 
60 
8 
10 

43 
19 
10 
132 
al,602 

52,335 
a  757 
a  3,000 
a  2,572 
a  3, 100 

a  3,600 
a  4,000 

26,963,340 
35,365,106 

30,526,663 
25,906,463 
28  982,326 
35,522,095 
57,691,279 

68,518,709 
40,929,611 
44,193,350 
64,603,904 
75,752,691 

66,417,336 
71,178,910 
94,604,050 
101,175,455 
84,157,399 

92,444,735 
120,106,749 

1890 

1891 

30 
80 
10 
130 
37 

170 
625 

1892 

1803 

1894 

2,360 
3,455 

2,878 
3,650 
5,475 
5,560 
5,450 

6,400 
6,253 
8,960 
11,542 
8,454 

«7,000 
9,339 

1805 

1896 

1897 

1808 

1809 

1900 

6,472 

10,000 
37,100 
138,911 

1901 

1902 

1903 

1904 

1906 

1906 

1907 

548,617 

917,771 

2,958,958 

8,910,416 

9,077,528 
5,000,221 

Total. 

86,881,278 

117,819,991 

21,471 

1,560,313 

86,785 

27,413,511 

1,806,608,463 

1,654,877,685 

a  Includes  the  production  of  Michigan. 

b  Includes  proauction  of  Michigan  and  small  production  in  Oklahoma. 

o  Includes  production  of  Oklahoma. 

d  Included  with  Kansas. 

<  Estimated. 
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CONSUMPTION  OF  FUEL  OIL  BY  RAIIjROADS  IN  1907. 

During  the  year  1907  a  total  of  18,855,691  barrels  of  oil  were  con- 
sumed as  fuel  by  the  railroads  of  the  United  States,  as  against  a  total 
of  15,577,677  barrels  in  1906.  The  estimated  length  of  Une  operated 
by  the  use  of  fuel  oil  in  1907  was  13,593  miles,  and  the  total  length  of 
line  covered  by  oil-burning  engines  is  estimated  at  74,197,144  miles, 
an  average  of  3.935  miles  per  barrel  of  oil  consumed.  Most  of  the 
oil  consumed  was  crude  oil,  the  remainder  being  residuum  from 
the  refineries,  the  product  remaining  after  the  lighter  oils  have  been 
extracted. 

The  railroads  of  the  United  States  on  which  oil-burning  engines 
were  used  in  1907  were  as  follows:  The  San  Pedro,  Los  Angeles  and 
Salt  Lake  Railroad;  the  Sunset  lines  of  California,  Texas,  and  Loui- 
siana; the  Frisco  lines  of  Kansas  and  Texas;  the  Kansas  Citv  South- 
em  Railway  of  Texas  and  Louisiana;  the  Santa  Fe  lines;  tne  Liter- 
national  and  Great  Northern  Railway,  the  Houston,  East  and  West 
Texas  Railway,  the  Gulf  and  Inter-State  Railway,  the  St.  Louis, 
Brownsville  and  Mexico  Railroad — all  of  Texas;  and  the  Missouri, 
Kansas  and  Texas  Railway  system  of  Kansas  and  Oklahoma. 

Practically  all  of  this  oil  was  from  the  West — that  is,  from  the  Mid- 
continent,  Gulf,  and  California  fields. 

Olli  FIELDS  OF  THE  UNITED  STATES. 

The  five  great  oil  provinces  of  the  United  States,  which  have  been 
sufficiently  outlined  in  previous  reports  of  this  series,  showed  only 
slight  changes  in  geo^aphical  extent,  but  the  changes  in  their  rela- 
tive importance  constituted  the  phenomenal  feature  of  the  year. 

The  trade  custom  of  grouping  the  oils  according  to  the  quality 
produced  has  become  more  general,  so  that  oils  are  now  described 
as  of  the  various  *'^ades,''  such  as  the  ^'Kansas  grade/'  ''Lima 
grade/^  ''Pennsylvania  grade,"  etc.,  the  distinction  being  based  pri- 
marily on  the  percentage  of  sulphur,  which  determines  whether  the 
oil  reciuires  special  treatment  to  eUminate  this  element.  The  second 
criterion  is  tne  proportion  of  asphalt  and  paraffin  wax  to  the  illumi- 
nating oil  obtainable  from  the  crude. 

Briefly  described  these  fields  are: 

Appalachian  field. — The  oils  of  the  Appalachian  field  are  practi- 
cally free  from  sulphur  and  asphalt,  are  ricli  in  paraifin  wax,  and  yield 
the  largest  percentage  of  gasoline  and  illummating  oils.  The  field 
extends  from  western  New  York  in  a  general  southwesterly  direction 
alonj^  the  western  side  of  the  Allegheny  Mountains,  through  Penn- 
sylvania, eastern  Ohio,  West  Virgima,  into  Kentucky  and  Tennessee. 
In  the  latter  States  the  quality  of  the  oil  varies  so  markedly  within 
short  distances  that  the  product  frequently  resembles  the  sulphur 
oils  of  the  Lima-Indiana  field. 

Lima-Indiana  field, — The  Lima-Indiana  field  yields  oil  with  suffi- 
cient sulphur  to  require  special  treatment  for  its  elimination.  Lake 
the  Appalachian  oil  it  yields  paraffin  wax.  The  field  includes  the 
northwestern  part  of  Ohio  and  a  strip  in  the  middle  of  Indiana.  The 
Illinois  field  is  no  longer  included. 

Illinois  field. — It  was  stated  in  the  report  for  1906  that  there  was 
doubt  as  to  the  advisability  of  including  the  Illinois  field  with  the 


PETROLEUM.  358 

Lima-Indiana,  because  the  oil  is  produced  from  a  different  geologic 
horizon.  The  examination  of  the  oil  confirms  the  necessity  of  mak- 
ing this  a  separate  field.  The  oil  contains  less  sulphur,  much  of  it 
being  refined  without  special  treatment.  On  the  other  hand,  some 
of  it  contains  asphalt  as  well  as  paraffin.  The  oils  vary  within  wide 
limits  in  gravity  and  distillation  products.  The  oil  comes  chiefly  from 
a  narrow  field  in  southeastern  Illinois  near  the  Indiana  line,  though 
much  drilling  is  in  progress  over  the  State  by  which  small  isolated  pools 
have  developed. 

MidnContxneni  field. — The  oils  of  the  Mid-Continent  field  show  con- 
siderable variation.  Many  contain  both  asphalt  and  paraffin,  espe- 
cially in  Kansas.  The  field  includes  southeastern  Kansas,  Oklahoma, 
and  northern  Texas. 

Gulf  field, — (Jeographically  this  field  includes  all  oils  in  Texas  and 
Louisiana.  The  oils  near  the  Gulf  contain  considerable  quantities  of 
sulphur,  much  of  which  is  in  the  form  of  sulphuretted  hydrogen  and 
easily  removed  by  steam  before  refining  or  use  as  fuel.  Their  loca- 
tion makes  them  well  suited  for  fuel  oils,  especially  for  export.  They 
also  jdeld  valuable  lubricating  oils,  and  the  gasoline  derived  from 
them  is  a  better  solvent  than  that  from  other  fields.  The  oils  of  north- 
em  Texas,  notablv  from  Corsicana,  are  lighter  and  contain  less  sul- 
phur. Statistically  this  region  has  been  split  off  from  the  Gulf  field 
and  combined  for  mdustrial  distinction  witn  the  Mid-Continent  field. 

California  field. — The  California  oils  are  generally  characterized  by 
much  asphalt  and  little  or  no  paraffin,  but  in  the  niture  a  division  of 
the  field  will  be  required  on  account  of  the  increased  yield  of  oils  of 
lighter  grade  from  the  Santa  Maria  district  and  probably  from  the 
Monterey  district  also,  and  the  suitability  of  these  oils  for  the  increased 
demand  for  refining. 

Other  fields. — Small  quantities  of  oil  have  been  produced  for  many 
years  in  Wyoming,  Colorado,  Missouri,  and  Micnigan.  A  map  of 
the  occurrence  of  oil  indicates  its  presence  in  several  other  States — 
Montana,  Washington,  and  western  Oregon,  and,  lately,  eastern 
Oregon,  Idaho,  and  Nevada.  During  1907  a  small  field  of  neavy  oil 
was  developed  in  southwestern  Utah.  Of  all  these,  Wyoming  gives 
most  promise  for  the  future. 

FIELD  INVESTIGATIONS  IN  1907  AND  1908. 

Ihiring  the  year  1907  the  work  in  the  various  oil  fields  by  members 
of  the  United  States  Geological  Survey  was  carried  forward  much 
more  actively  than  at  any  previous  time.  In  California  Mr.  Ralph 
Arnold,  assisted  by  Mr.  Robert  Anderson,  extended  the  general  inves- 
t%ations  which  they  have  had  in  progress  to  the  Coalinga  field.  In 
Wyoming  Messrs.  C.  W.  Washburne  and  Deane  Winchester  investi- 
gated the  occurrence  of  oil  and  natural  gas  in  the  Bighorn  field. 
Sir.  H.  S.  Gale  examined  the  geology  of  the  Rangely  oil  field  in  Colo- 
rado. Mr.  G.  B.  Richardson  investigated  the  new  occurrence  of  oil 
in  Vii^in  City,  Utah.  In  connection  with  cooperative  work  with 
the  State  Survey  of  Pennsylvania,  Mr.  M.  J.  Munn  studied  the  Clarion 
quadrangle,  Clarion  County,  also  the  Carnegie  and  Sewickleyquad- 
rangles,  and  Mr.  Charles  Butts  studied  the  oil  fields  of  the  Warren 
qui^angle,  Pennsylvania. 

5150^— M  B  1907,  PT  2 2S 
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Deliveries  of  crude  petroleum  in  the  United  States  and  purposes  for  which  shipped  in  1907, 

by  fields f  in  barrels.^ 


Total  ship- 

mentA  la 

IflOT. 

Ddlvered  lor- 

Fldd, 

R«finliv. 

Fuel. 

Otber  puT- 

ApptklocblaEi  -'  - .-,.,. » 

51,%9,464 
17,317,051 
11,143,563 
28,.'>42,475 
S,1W^,S6l 
17,091,804 
3Qj7^,375 
35i,430 

17,307,618 
10,926,131 
2S,0a9.424 

7,54S,0*M 

d  20,663,779 

3^,271 

»  45,905 

iXmA-IndlHTiu ...     ..    .   ... 

9,433 

217,432 

453,051 

5,74l,%4 

9,542,575 

«19,084,S96 

4,659 

lUliiola  ..  . 

Kaceaei  aad  Qkla-homtL            -  .                   .      * 

Lronlai^na.... .... ....... 

^  42,250 

TCKOfl                                             *    ...    ,+  ,.t.m.    .    +.+    *    , 

i.im 

CaJlfomLu  *..  ..-^^. 

Other                      >  .  ^      . 

i.eoo 

Total , 

172,014,a2;3 

i;«,g70,l(» 

35,053,110 

90,  BM 

a  Because  of  the  difficulty  of  accurate  separation  the  figures  in  this  table  and  in  several  following 
tables  are  given  by  fields  and  States  instead  of  by  fields  alone. 

b  Lubricating. 

c  About  one-third  of  shipments  was  consumed  by  railroads  in  this  State  in  1007,  and  a  total  of 
2.400.000  barrels  was  used  m  making  gas. 

d  Part  of  this  used  for  gas  making. 

e  Part  of  this  used  for  roads. 

STOCKS. 

Great  effort  was  made  to  take  care  of  the  rapid  increase  in  the 
newer  fields,  but  the  transportation  facilities  were  not  equal  to  the 
development.  Stocks  therefore  increased  from  47,775,376  barrels 
in  1906  to  the  unprecedented  total  of  71,971,941  barrels  in  1907.  To 
take  care  of  this  stock,  it  was  necessary  for  the  transportation  and 
refining  interests  to  buy  the  tanks  of  producers,  in  addition  to  build- 
ing all  additional  tanks  possible.  In  considering  production  and 
stocks,  this  report  does  not  include  the  quantities  m  private  pro- 
ducers' storage  which  have  not  been  measured  or  turned  over  to 
transportation  companies.  The  greatest  quantity  of  this  oil  is  in  the 
Mid-Continent  field,  and  is  estimated  at  6,650,000  barrels. 

Stocks,  nins,  and  shipments  of  crude  petroleum  in  the  United  States  in  1907y  by  fields, 

in  barrels. 


Field. 


Gross  stocks 
j  Dec.  31, 1906. 


Appalachian '  8,119,007 

Lima-Indiana o  6,793,602 

Illinois 1,899,684 

Oklahoma  and  Kansas 22,941,034 

lx)Ui8iana 1 1 ,214,098 

Texas 4,558. 058 

California d  2,235.663 

Other 14,240 

Total 47,776,376 


Runs  from 

wells  sold 

In  1907. 


25,342,137 

13,121,094 

24,281,973 

45,933,640 

5,000,221 

12,322,696 

«  30,748,375 

345,190 


166,095,335 


Shipments  in  Gross  stocks 
1907.  Deo.  31. 1907. 


61,909,464 
17,317,051 
11,143,663 
28,542,475 
5,902,861 
17,091,804 
39,748,376 
358,430 


172,014,023 


6,698,103 

6,700,626 

16,848,036 

h  38,605,538 

€301,907 

02,141,807 

/ 1,754,846 

1,000 


71,071,041 


a  Includes  some  stock  in  the  Appalachian  field  which  can  not  be  separated. 

b  In  addition  it  is  estimated  that  6,650,000  barrels  were  held  In  producers'  storage  and  refiners'  reserve. 

e  In  addition  it  is  estimated  that  1.200,000  barrels  were  held  in  producers'  storage  and  refiners'  reserve. 

d  Fiehl  stocks  held  by  producers  do  not  inolode  stocks  held  bypipe-tine  companies,  which  amoanted  to 
not  less  than  4.000.000  oarrels. 

«  These  figures  show  quantity  of  crude  run  from  wells  and  tanks  and  sold,  and  do  not  represent  actnal 
production. 

/  Field  stocks  held  by  producera  only. 
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The  following  table  gives  the  well  record  in  the  United  States  for 
1907,  by  fields: 

Well  record  in  the  United  States  in  1907,  by  fields. 


-Total 
wells 

Dec.  31, 
1906. 

WeUfl  driUed. 

Wells 
aban- 
doned in 
1907. 

Total 

weUs 

Dec.  31, 

1907. 

Field. 

Oil. 

Oafl. 

Dry. 

Total. 

5,260 

1300 

4,254 

3,658 

64 

760 

296 

8 

8 

"**4i7* 
11 
20 
2 

1,936 

264 

685 

408 

34 

275 

11 

12 

7,205 

1,564 

4,939 

4,383 

109 

1,064 

309 

20 

8 

5,269 

35,953 
2,810 

*'U 

32,673 
6,980 

Tl|lnolii6 r 

3,975 

liOnisiaiia 

55 

279 

62 

4 

20 

Tffztm 

610 

CalUomia 

2,916 
61 
44 

3,152 
55 

Colorado 

Others. 

52 

Total 

41,774 

15,526 

450 

3,625 

19,601 

6,064 

62,686 

a  Figures  from  Oil  City  Derrick. 

b  Figures  partly  from  Oil  City  Derrick. 

e  States  of  Micnlgan.  Missouri,  •Wyoming,  and  Utah. 

APPALACHIAN  Olli  FIELD. 

Oeology. — ^The  geological  conditions  governing  the  accumulation  of 
petroleum  in  this  field  have  been  described  repeatedly  in  previous 
volimies  of  this  series.  During  the  last  few  years  several  pools 
within  the  field  have  been  studied  in  detail  in  the  course  of  geologic 
mapping  by  the  United  States  Geological  Survey.  This  work  is 
being  continued,  especially  in  Pennsylvania,  in  cooperation  with  that 
State.  Among  the  bulletins  contaim'ng  the  results  of  this  work  are: 
No.  256.  Mineral  resources  of  the  Elders  Ridge  quadrangle,  Pennsyl- 
vania, by  R.  W.  Stone,  1905;  No.  279.  Mineral  resources  of  the 
Kittanning  and  Rural  Valley  quadrangles,  Pennsylvania,  by  Charles 
Butts,  1906;  No.  286.  Economic  geology  of  the  Beaver  quadrangle, 
Pennsylvania,  by  L.  H.  Woolsey,  1906;  No.  300.  Economic  geologv 
of  the  Amity  quadrangle  in  eastern  Washington  County,  Pennsyl- 
vania, by  F.  G.  Clapp,  1907;  No.  304.  Oil  and  gas  fields  of  Greene 
Coimty,  Pennsylvania,  by  R.  W.  Stone  and  F.  G.  Clapp,  1907;  and  No. 
318.  Geology  of  oil  and  gas  fields  in  Steubenville,  Burgettstown,  and 
Claysville  quadrangles,  Ohio,  West  Virginia,  and  Pennsylvania,  by 
W.  T.  Griswold  and  M.  J.  Munn,  1907. 

Character  of  the  oils. — In  general  the  oil  is  "Pennsylvania"  grade 
and  commands  a  higher  price  than  any  other.  In  certain  districts 
such  as  Tiona  and  Middle,  the  quality  commands  a  slight  premium 
and  this  is  true  of  certain  natural  lubricating  oils  produced  in  very 
small  quantity  at  Franklin,  Pa.,  and  in  West  Virginia.  On  the  other 
hand,  the  Kentucky  and  Tennessee  oils  are  below  Pennsylvania  grade 
and  bring  a  correspondingly  lower  price.  In  addition  to  their  free- 
dom from  sulphur  and  asphalt  the  Appalachian  oils  have  been  usually 
foimd  to  consist,  to  greater  extent  tnan  any  others  known,  of  mem- 
bers of  the  parafiBn  or  marsh-gas  series  of  oils,  and  while  further 
analytical  work  is  needed  to  determine  whether  this  is  entirely  true, 
there  is  no  doubt  that  these  oils  yield  the  largest  proportion  of  gasoline 
and  illuminating  oils  and  also  are  most  easily  refined  by  acid  treatment. 
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PRODUCTION  OF  THE  APPALACHIAN  FIELD. 

The  following  tables  show  the  course  of  the  Appalachian  oil  pro- 
duction since  the  oil  industry  began.     For  the  year  1907  details  are 
gVen  showing  the  production  of  each  month  in  each  State,  as  obtained 
om  the  statements  of  the  pipe-line  companies: 

Production  of  the  Appalachian  oil  field  by  States  and  months  in  1907 ,  in  barreis. 


Uonth. 


Kew  Tort 


Olilo. 


Wcat 


Total. 


Y&hTU&ry. . 

M*rei] 

AprU 

l&y 

July,,...., 

AtigtJflC 

September. 
October,*.. 
Novembot. 
December., 

Total 


^4,081 

S74,47S 
847,74S 

R42,QO0 

8a2.l4a 
779,€U© 


100,887 
tO&,iitiS 
107,406 

08,236 
103,  X)« 

0e,773 
100,410 


37S,e02 
343^368 
355,700 
376,054 
377,503 

300,267 
3aS,7T3 
323,723 
3&1,G22 
3l3,67e 
332,900 


667,351 
6^5,616 
771, m4 
770,274 
321,564 
747,071 
812,437 
7^,630 
734,077 
7G5,67l 

807,217 


77,034 
67,039 
78,438 
73,467 
72,72S 
64,120 
66,^40 
66,131 
66,493 
65,142 

60,«ao 

61,5S3 


2,064,S55 
1,9(%,474 
2,SSt3,O02 
2,109,51^ 
2,254,810 
2,0S2,:tR5 
2,245,030 
2,155,226 
2,02X,5S2 
2,13$, 1§9 
1,047.011 
2,138^675 


9,O0fl,3O6 


1,212,300 


4,214,301 


0,09&,^m 


«10,M4 


!5,3tijl37 


The  tables  following  show  the  relation  of  this  pioneer  oil  field  to  the 
total  production  in  the  United  States.  They  show  also  the  propor- 
tion furnished  by  each  State  for  the  last  eight  years,  and  fluctuations 
in  the  value  of  the  total  product  for  the  last  three  years. 

It  is  evident  that,  while  the  great  increase  from  other  fields  makes 
the  Appalachian  oils  show  rapid  decrease  in  their  percentage  of  the 
whole  production,  the  actual  rate  of  decrease  in  the  field  is  much 
slower,  due  to  the  renewed  pumping  of  old  wells  as  the  price  has 
increased. 


Production  of  petroleum  in  the  Appalachian  field,  1859-1907,  in  barrels. 


Per 

JiMnn&m 

YfldTfy 

Per 

Incl«AM 

Ymiij 

Yw. 

PfodtK?- 

tlan. 

oentof 

totuJ 

produc- 

(+> orde- 

fram  pr^ 

pSea 

Yeftr. 

Prodwv 

tJOlL 

ijont  of 

total 

prod  IMS 

t+)ordfr 
oroaan  (-) 

pita 

tion. 

vloua  yenT. 

barrel. 

tJon, 

Tlotujfflar. 

bi!^. 

18». 

«(£0OQ 

160 

1884 

23,9J».438 
21,533,^6 

98.03 

+    649,062 

.S7 

laeo 

100 

+    4S6,Q00, 

tO.A9 

18S5 

W.Si 

isu.,... 

2,113.600 

100 

+  1,013.609 

.49 

1880 

26,549.527 

u.m 

+6,016,042 

.71 

IMZ..... 

3K05fN600 

100 

4-  ft4a,oei  1 

1.0A 

iaa7,.... 

22,378,241 

80L90 

-3,671,iS86 

.eft 

1S03 

2,011,300 

100 

+    44*, 381 

3.15 

1888 

16,94J.3S7 

61.36 

-6,9»6,S44 

.87 

liM..-., 

3.  IB.  100 

100 

■-    4*6,200 

soft 

18S0..... 

32,SS£,23S 

63.  S7 

+5^4I3,SS 

.«4 

IfiBA 

2,fff7,7O0 

100 

+    3S1,M1 

iim 

1890 

30,073,307 

6&.fi8 

+-7,718,083 

.S& 

WBtk 

3,S97,™ 

100 

-«-l.l€0,000 

3.74 

ISOI....- 

3B,g4g,777 

60.09 

+5,776,  fW 

.07 

Ii67.,„. 

3,347.300 

100 

"    2fi0,400 

2.41 

13S2 

33,432.377 

66.19 

-2.416,400 

.6fi| 

mm 

3,640wn7 

100 

4-  man 

5.<i3i 

13^..... 

31.3f*5.80O 

64.76 

-2,0e6,«7 

.oT 

1MB 

4,ns.ooo 

100 

4-    fie8.fiS3 

ISSM,.... 

30,783.4^4 

d2,38 

-    682,4« 

.^i 

18TO.,.,, 

h,2m.7Ari 

100 

+  1,045.745 

3.  §6 

1805....* 

30,960,639 

iB.M 

+     177,21s 

J:J5 

isn..... 

6.205,234 

100 

«      65,511 

4.34 

1806 

33,grn,9oa 

U^73 

+3,010,263 

ia»..... 

6, 205, 104 

loo 

■♦■1,067.900 

3.64 

1897-. ,„ 

35,230,271 

5S.2& 

+  t,2GB,3flB 

.m 

1833..... 

ft,SQe,786 

100 

+3.600,S02 

1.33 

isoe 

31,717.425 

^.20 

'3,612,846 

.91 

W7i-,,.. 

JO,03ti,04fi 

lOQ 

+  1,033.159 

L17 

1899 

:a.Q0f|.356 

67.  W 

+  I,3fi0,9ai 

1.29 

1*75 

8,78^,614 

100 

-2, 139, 431 

1.35 

1900 

36.2^,433 

5T.M 

+d,2J7,(l77 

1.36 

1816 

9,l30t66» 

99.87 

+    333,155 

zm\ 

lOOl 

33,618.  in 

48,46 

-2,e77,Wtt 

L21 

1877 

13,^^.3^ 

119.00 

+  4.216,604 

2.42 

1902..,,. 

3a,0jB,7S7 

36.07 

-l,5P0,^ 

L23J 

uns,.... 

15.381,641  ; 

fl9.90 

+2,0*4,27S 

1.19 

lOo:^ 

31,5a,248 

31. 41 

-  fS'S? 

l,i9 

1»7B,..,. 

10,8M,2S8 

90  90 

+4,612,647 

.m: 

19W,,,-. 

31,4|]§,567 

afi.8S 

--    149,081 

L6M 

1880., „. 

36,245.671 

99.  S5 

+6,3&I.:S3 

.94 

1905 

25,^f-*\liC0 

21.80 

-2,041.007 

L39| 

18BI 

27,fi0l,370 

99.ti4 

+  1,315,806 

'  H%*, 

1900. .... 

27,741,472 

21.93! 

-1,«2B,488 

htm 

1882,.... 

30,221,361 

9».m 

+2,6D9,eS$ 

±T^ 

1007 

28^342,137 

1&,36 

-2,8Wy336 

L74t 

i8n.*... 

23,300,776 

9Qi<30 

-6,914,  «e 

iM 

1 
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In  the  following  table  is  given  the  production  of  the  Appalachian 
field,  by  States,  from  1900  to  1907,  inclusive: 

Production  of  petroleum  in  the  Appalachian  fields  1900-1907,  by  States,  in  barrels. 


Tw. 

PemidylTaulA 

and 

Now  York. 

West  Virginia. 

SoutbeutflTD 
Ohio. 

Kentucky  and 

ToUL 

1900 ....-„ 

Hfi£0,12r 
93, 831, 996 
IS,  18^,510' 
12.518,131 
12, 290,  €06 
n,6H,777 
11,500,410 
11,211,606 

16y  195,075 
14,177,136 
13,513,345 
12,890,305 
12,G44,GSe 
11,57S,110 
10,120,035 
9j  095, 290 

5,478,372 
fi,471,7W 
5, 13fl,  fiOl 
5. 5^6.433 
fi,a2fi,571 
5,010.736 
1906,570 
4,214,391 

62,350 
l^,2Se 

Q9(i,2S4 
1,217,337 
1,213,548 

33,018,171 
32,018,187 

IfOl. , 

lOM 

31,558,248 

U04 , 

3i,4ae,^7 

20,3G6,0e0 
27, 741 .  472 

uos ,,,...  „,,* 

1106 , 

IBOT , 

2e  342  137 

In  the  following  table  is  shown  the  production  of  the  Appalachian 
field,  by  States,  m  the  years  1906  and  1907,  with  the  increase  and 
decrease  for  each  State  and  the  percentage  of  increase  or  decrease  as 
compared  with  the  previous  year: 

Production  of  petroleum  in  the  Appalachian  field  in  1906  and  1907,  by  States,  showing 
increase  or  decrease,  in  barrels. 


State. 

Production. 

Increase. 

Decrease. 

Percentage. 

1006. 

1007. 

Increase. 

Decrease. 

NewYork 

1,243,517 
10,266,803 
10,120,036 
4,006,579 
1,213,548 

1,212,300 
0,009,306 
0,095,296 
4,214,391 
820,844 

31,217 
257,587 
1,025,639 
092,188 
392,704 

2.51 

Pfinnfylyanfft 

2.51 

Wert  VliKinls 

iai3 

SootbeMtem  Ohio 

14.11 

Kantueky  and  TennesBee 

32.36 

Total 

27,741,472 

25,342,137 

2,399,335 

8.65 

In  the  following  table  is  given  the  quantity,  value,  and  price  per 
barrel  of  the  oil  produced  in  the  Appalachian  field  during  the  years 
1906  and  1907,  by  States: 

Quantity  and  value  at  v)ells  of  crude  petroleum  produced  in  the  Appalachian  field  in  1906 

and  1907,  by  Slates, 


1006. 

1907. 

state. 

Quantity 
in  barrels. 

Value. 

Price  per 
barrel. 

Quantity 
in  barrels. 

Value. 

Price  per 
barreL 

New  York 

1,243,517 
10,256,893 
10,120,935 
4,906,579 
1,213,548 

11,995,337 

16,506,943 

16,170,293 

7,839,369 

1,031,629 

11.605 

1.618 

1.596 

1.596 

.860 

1,212,300 
9,999,306 
9,096,296 
4,214,391 
820,844 

$2,127,748 

17,679,706 

15,862,428 

7,344,408 

862,396 

11.755 

'PfniMylyania 

1.768 

Wert  ViiRiPift 

1.743 

1.743 

K/BntQCky  and  Tennessee 

1.0606 

Total 

27,741,472 

43,633,601 

1.673 

26,342,137 

43,766,686 

1.727 
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Proctuction  and  vahu  of  crude  petroleum  in  the  Appalachian  field,  1905-2907,  in  barrels. 


Year. 

Peniwylvania. 

New  York. 

MackBborg.  Ohio.^ 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1905 

10,437,195 
10,256,803 
9,909,306 

114,653,278 
16,506,943 
17,579,706 

1,117,582 
1,243,517 
1,212,300 

11,557,630 
1,995,377 
2,127,748 

6,016,736 
4,906,579 
4,214,391 

t6, 992,885 
7,839,350 

1906 

1907 

7,344,408 

Year. 

Kentucky-Tenneaaee. 

West  Virginia. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1905 

1,217,337 

1,213,548 

820,844 

1043,211 

1,031,629 

862,396 

11,578,110 
10,120,035 
9,095,296 

116,132,631 
16,170,293 
15,852,428 

29,366,960 
27,741,472 
25,342,137 

$40,279,635 

1906 

43,633,601 

1907 

43,766,686 

In  the  two  following  tables  are  given  the  production  of  crude 
petroleum  in  the  Appalachian  oil  field  from  1902  to  1907,  the  firat 
by  months  and  the  second  bj  days. 

These  tables  are  valuable  m  so  much  as  they  show  what  months  of 
each  year  made  the  highest  average  production,  and  also  for  the 
comparison  of  the  average  daily  recoras  of  previous  years  with  the 
production  as  reported  by  the  press  each  day. 

Production  of  crude  petroleum  in  the  Appalachian  oil  field,  1902-1907,  by  months  and 

years,  in  parrels. 


HoDth. 


Januaty . , . 
Febniary . , 

Match 

April. _,.. 

llay 

Juno,,..... 

July 

AUgOftt 

September, 
Ottobof . . . 

neo«mber.. 

ToUl 


\mi. 


3,614,845 
2,2S3,  491 

2.064,CCg 
2,750,717 
2,  £08,^40 
2,826, 3»t 
2,72S,B25 
2,7(JU.0TO 
3,Sfl0.50G 
2,»D&,4^ 
2,705,371 


^,01^,787 


vm. 


2,72G,fl34 
2,353,381 
2,7J5».fl07 
2,001,431 
2,daL,58(T 
2,731,723 
2,758,306 
3, 328,708 
2,633,51.? 
2,004,422 
2,37i:j73 
3,551,463 


1904. 


2,2M,tJ22 
2,719,887 

2,743,881 
2,700,08*0 
2,(j§7,€37 
2,822.017 
2  tMiAJ24 
2,Gai.;i2l 
2,558,764 
2,030,730 


31,668,248     U,m,m 


1905, 


2,207,  (sae 

2,«£fi.538 
2,  446, 11^ 
2,«8fi,S29 
2,570,383 
2,434,710 
2<  WA,  737 
2,35S,Se7 
2,376.013 
2,268,847 
2,442.000 


2e,3(!6,9ao 


IdOfi. 


2,346,348 
2,07«),728 

2,3»7,aoi 

2,326,650 
2,473,788 
2,383,010 
2, 406, 191 
2.437,028 
2,19e,S^ 
2,320,121 
2,1S0,4»2 
2,101,618 


27^41,472 


1907, 


2,  OH  855 
1,908,474 
2,186, 0»2 
2, 160,  5)8 
2,2M,S]0 
2,(82,385 
2,24S,fieO 
2,l5&22a 
2.021,582 
2,138,180 
1,947,011 
2j  138. 075 


20^342,1^ 


Average  daily  produHion  of  crude  petroleum  in  the  Appalachian  oil  field  each  month, 
1902-1907,  by  months  and  years,  tn  barrels. 


Uonib. 

1902. 

1903. 

1904 

igofi. 

1905. 

1»7. 

January , , .^^^,.., ....... 

84.S10 
SR,822 

8b,  612 
91,142 
88,007 
92,300 
00^274 

efKm 
ar7p27o 

87,  OK 
84,046 
89,026 
80.714 

m,m 

01,057 
88, 97^ 

M,m 

87,71^ 
85,  M» 
79,146 
82,402 

79,135 
87.738 
86,041 
88,512 
90^001 
87,001 
91,033 
88,037 
H<I75 
85,282 
84,540 

7R,30S 
7S,846 

81,505 

T«,5^ 
81,411 
7«,636 
76,646 
75,638 
78.T74 

7&.ffi& 
73,955 
77,341 

n,5fi5 

79.  ?« 
7g.4»« 
77,«lll 
7S,614 
73,297 
75,m 
72.6S3 
7tl,«07 

60,008 

Febmary,......,.,.. > ,,-,,, 

W,331 

March , ,.. .,...:. 

70,519 

April. ...„ 

73,317 

MSy_ ,...,..... 

72, 7M 

^Tiliie.,,     .    *,  ^  ,  ^^. ,>,, 

60,413 

July 

August ,,.,.*-^ - 

Bcptflmbsr. .  <i . .^^ ,*.-*- 

72,449 
6e,fi23 
€7,3S6 

OcUiber, ., , ... 

60,974 

Nov«^ber ,.,.*...„■.,,,.. 

DpuBiubftr 

64,  H» 

60,070 

ATorepi. .  -  - ......... ...... d . . . 

97, TS 

86,461 

85,810 

so,  457 

7^004 

00, 4» 
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PIPE-LINE  STATISTICS  IN  THE  APPALACHIAN  FIELD. 

The  pipe-line  runs  furnish  the  simplest  data  for  gaging  the  relative 

f)roduction  month  by  month,  and  thev  are  given  for  1907  in  the  fol- 
owin^  table  for  the  principal  lines  in  this  field,  together  with  tables  of 
the  pipe-line  shipments  and  of  the  stocks  held  by  these  lines  for  the 
same  period: 

Pipe-line  runs  in  the  Appalachian  oil  field  in  1907 j  by  lines  and  months,  in  barrels. 


Month. 


Jumary... 

April,,.... 

ifif 

3W»„ 

July..,..,. 

Augiut 

S«pumbei'. 
October . . . . 

December.. 

Total 


NatLemal 
Traoalt. 


387^037 

403,066 
3^7,933 
400,015 
378. 780 
100,486 

3fi(l,001 
393,007 
367,034 
381,639 


4,GiO,S 


Kto^fea. 


540,053 
&4e,fl40 
717,311 
715,195 
7H774 
605,1148 
700,663 
728,465 
683,467 

M4,e«0 
751, 138 


8,458,235 


SotiUimtRt, 


176,  MO 
150,417 
179, 3se 
170, g«2 
186,076 
160,784 
308,770 

178,  ao3 

166, 34a 
174,087 
164,431 
iaO,353 


3,102,107 


.  Produoorfl 
Tidewater.'       fttid 


134,367 
110,091 
144.362 
J3S.0Q8 
139,317 
136,360 
130,690 

134,  »76 
130,1^ 

iHce4 

128,786 

135.  S67 


1,611,^4 


334,462 
212,213 
248,154 
260,878 
346,668 
222,240 
326,160 
^^,200 
303,302 
216,303 
194, «» 
306,611 


2,084,678 


ElMry, 


H30O 

33,563 
36,541 
26,069 
36,530 
25,1560 
36,265 
25,686 
24,612 
26,609 
26,096 
20,622 


307,621 


Montb. 


Cmnber- 
laDd. 


Buclc^ye 
liock^burg. 


70,767 
63,010 
74.658 
60,274 
67,039 
«,7&7 
62,048 
60,5^ 
61,745 
61,270 
67,076 
67,498 


764^023 


New  York 
Tnuisit. 


OtIiBr  pipe 


366,108 
230,478 
329,002 
240^968 
36i»7fil 
240. 40B 
362,319 
360,142 
231,242 
340,738 
222,836 
238,901 


36,669 
21,^10 
3fi,327 
24,682 
26,388 
23,339 
24,708 
24,642 
22,871 
25,066 
21,813 
23,201 


134,117 

114,400 
12S,466 
132,826 
131,374 
137,834 
131.642 
132,700 
127,186 
144.076 
136,644 
143,468 


2,894^  loa 


380,606 


1,565,612 


FnmkliiL 


2,476 
1,726 
4,K» 
3,713 
4,160 
3.567 
4,181 
3,222 

3,eae 

2,937 
4,000 
3,797 


ToUL 


X0a4.856 
1,038,474 
2,l^k,Ug2 
2,169,518 
2,264,810 
2,082,386 
2,245.020 
2,155,226 
2,021,582 
2,138,180 
1,047,011 
2,13g,076 


42,086       26,343,137 
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Pipe-line  shipments  in  the  Appalachian  oil  field  in  1907 ,  by  lines  and  months,  in  barrels. 


Month. 

Natioiml 
Transit. 

EuntkH, 

Southwest. 

Tidewater. 

Producers 

Emery. 

Kow  York 

J&nuary,,,., 

I,224<3fl7 
1,115.257 
1,067,67B 

HODl 
42,709 
7LMfT 

70.379 
63.771 
62,314 
78,367 
74,473 
65.847 
67,168 
72, 570 
67,400 
67.305 
62,640 
67,028 

251,088 
326,682 
252,243 
2^,101 
255,124 
231.390 
201,789 
185.761 
167,245 
260,656 
23§,9gQ 
229.767 

244,516 
219,534 
2:3,879 
228,780 
227,429 
226,552 
228.247 
203,227 
^,830 
249,890 
225,907 
^,360 

25,332 
ie,tt07 
24,667 
27,981 
29,907 
25,220 
26,903 
25,604 
26.851 
25,079 
24.810 
2S,082 

1,297,141 

1,257,M7 
i,417  091 

Fabruary . . . . 

Maitih,. 

ApriJ 

1,104,065            00.716 

1,5^,555 
1,774,952 
1,518,540 
1  523  783 

3Sy, „.:,.,.:... 

1,248, 7JI9 
1,147,269 
1,403,342 

93,^ 
74,575 
7«.a77 

June..,..,^,.^... 

July „.„... 

August.  „„,.... 

Septamber 

Octobw_ 

1,600.144            79,332 
1,724.6^            66.265 
1,424,068            fii-lOfl 

1,527,702 
1,454,605 
1,444,148 
1,334,541 
1,462,707 

November 

December, 

1,673,037 
1,563,304 

93; 486 
101, 1^ 

Total,,.... 

16,390,303 

911,543 

819,254 

2, 753*  736 

2,728,251 

309,342 

17.54fi,6l2 

Month. 

Cumber- 
Innd. 

Southern. 

Crescent. 

Buckeye 
Mookfibung. 

Franlcltii. 

Dtb»rptp« 
Unsuo 

TvtaL. 

Juiuai?-, 

February .... 

March ....... 

36,571 
30,859 
24,»Bi5 
23,479 
33,958 
20,009 
26.Sfi8 
16,007 
5,641 
6,709 
5.916 
12,664 

£83,054 
480,336 
464,971 
476,057 
572,411 
533,005 
628,  eat} 
662,513 

155, 4£0 
151,842 
162,214 
134,638 
166,820 
138. 148 
158,615 
152.199 

10,898 
7,429 

129.703 
129,703 
129,7^ 
129,7^ 
129.793 
129,793 
129,793 
129^  7K! 
129,703 
129.763 
129,  70Q 
129.789 

4,llS,6aO 
3,750,736 
3,895,013 
1      4,0^,672 
i      1,609,341 
1113,748 

4,665,165 
4,581  826 

6,080 
3,568 
4,150 
2,432 
3,303 
4,804 

i,m 

5,841 
6,081 
1,475 
2,086 

ApriL„...,„..., 

May.... 

June  „ , .  ^ 

' 

July....... 

August. 

124 
4,521 

J4<>'p|jn'ml)nf ,  ,  , .  . 

552:,  013           151,349 
632,244  1       \71,664 
561,956  :        138.999 
562,203  f       142,1SI 

<>ctober 

170 
8.126 
9,087 

4,6^6,815 

1      4,399,976 

1,631,291 

November,.  „,„ 
Ileoember........ 

Total...... 

244. 6B6 

6,709,383 

1.824.036 

45^462 

40|3£& 

1,557,512 

&l,W9.4iH 

o  Averaged. 

Gross  stocks  held  by  pipe  lines  in  the  Appalachian  oil  fiM  at  close  of  each  mjonth  in  1907, 

xn  barrels. 


MoDth. 


National 
Transit . 


Eureka. 


South- 


Pro- 
ducera 
atidHfr' 
flnera. 


Emery. 


New  York 

TranAtt. 


'Cambfi^ 


Jamtary.,, 
February . 
March.,,. 
AiM-il...... 

May 

June...... 

July...... 

Auguitt,.. 
September 
October.,. 
NoTemher. 
December. 


1,122,1^ 
1,085,844 
1,154.420 
l,U4,6flO 
1.129,894 
1.145,521 
1,171,312 
1,183,30^ 
1,062,307 
1,119.436 
990,309 
1,061,333 


I^.IAO 
1,007,381 
1,157,255 
l,l74.4rv^ 
1,279,796  I 
i,  200,  786  I 
1,330,146 
1. 295.  431 
1,317,410 
1,258,151 
1,263.385 
1,125,  MS 


474,779 
575,163 
633,917 
564,123 
532.284 
509.M3 
617,29(3 
825,330 
811,076 
743,576 
931,448 


286,158 
277,^ 
302,111 
324,208 
343,448 
339,036 
3.%,  959 
366, 0£2 
340,403 
306,906 
27B,40(T 
269,616 


13,437 
18^092 
19,966 
18,044 
14,658 
15,098 
14,459 
14,540 
I2,30a 
13,831 
14,117 
4,2^3 


2,063,833 

1,9*9,M9 
t,009,5d0 
1,609,976 
1, 308,577 

i,3e9,Me 

1,191,525 
1,071,030 
1,170,145 

1,  i39.a:ii 


001,136 


Month. 


Sautbem. 


January... 
Jtabmary . 
Maruh 

Apni,,,.. 

May 

Jujie 

July 

AtigUHt,,. 
SeT^tember 
Oetouer. . 
NoTeniber 
December. 


413,005 
37ft, 74e 
364.670 
4li7,991 
365,068 
£81,639 
7aft.S90 
721,22ft 
593,672 
517,779 
5<JG,420 
47^974 


Cr«inant 


05.402 
77.236 
64.615 
n,742 
62,692 
74.754 
74,840 
82.250 
80,034 
61,548 
59,562 
05,308 


NortheriL 


L625, 

1,572. 

1,457. 

1,419, 

1,219, 

1,031, 

9^. 

081, 

740, 

733, 

738, 

698, 


77,502 
81,035 
83,3015 
8§.36e 
85,522 
89,035 
75,355 
67,021 
53,833 
62,£fi9 
68,567 
73,296 


298,964 
283,912 
297,010 
277,682 
286,764 
379,519 
278,943 
241,631 
248,476 
228.0gf7 
227,^94 


Frank- 
Ibi. 


24,739 
19,306 
23.235 
36,327 
29,984 
^883 
36,601 
34,«12 
37,181 
49,277 
35w7«i 
36,425 


Otber 


139,^ 
110,578 
107,890 
139,907 
121.  «H 
136,137 
99,813 
142,458 
tm5»4 
125,879 
129,  SOi 
113,610 


ToUL 


647,318     A,B^10I 
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PRICES   OP   APPALACHIAN   OIL. 


Tlie  Seep  Purchasing  Affencv  publishes  each  day  the  price  it  is 
willing  to  pay  for  each  graae  of  ou.  The  significant  price  is  that  for 
"Pennsylvania"  ^ade,  as  this  covers  by  far  the  greater  part  of  the 
Appalachian  product.  The  course  of  prices  is  shown  below.  The 
fluctuations  in  price  have  frequently  produced  higher  maximum 
prices,^  but  the  minimum  price  remained  higher  in  1907  than  in  any 
year  since  1872. 


Range  of  prices  paid  by  the  Seep  Purchasing  A 
in  the  New  York,  OhiOy  Pennsylvania^  and  T^est 
19C7t  P^  barrel  of  42  gallons. 


^or  light  crude  petroleum  produced 
^rginia  oil  regUms  during  1906  and 


Tiona, 
Pa. 


Pennsyl- 
vania. 


Second 
sand,  Pa. 


Coming, 
Ohio. 


Newcas- 
tle.Ohio. 


Butler 

and 

Richland. 


CabeU, 
W.  Va. 


1906. 

Jaouaryl 

AprUlS 

April  25 

Jfy28 

August  2 

1907. 

Jamury  1 

Febnuury  11 

MarchQ 

MaxxdilS 

April  12 

Jnnel 


11.68 
1.71 
1.74 
1.71 
1.68 


1.68 
1.73 
1.78 
1.78 
1.78 
1.78 


11.58 
1.61 
1.64 
1.61 
1.58 


1.58 
1.63 
1.68 
1.78 
1.78 
1.78 


11.58 
1.61 
1.64 
1.61 
1.58 


1.58 
1.63 
1.68 
1.78 
1.78 
1.78 


11.10 
1.13 
1.16 
1.13 
1.10 


1.10 
1.12 
1.14 
1.14 
1.14 
1.14 


11.35 
1.38 
1.41 
1.38 
1.36 


1.35 
1.37 
1.39 
1.39 
1.22 
1.22 


11.78 
1.81 
1.84 
1.81 
1.78 


1.78 
1.78 
1.78 
1.78 
1.78 
1.78 


11.18 
1.21 
1.24 
1.21 
1.18 


1.18 
1.20 
1.22 
1.22 
1.22 
1.32 


In  the  following  table  is  given  the  average  price  per  month  of  the 
different  light  oils  of  New  York,  Pennsylvania,  Ohio,  and  West  Vir- 
ginia during  the  years  1906  and  1907: 

Average  monthly  prices  of  Appalachian  crude  petroleum  in  1906  and  1907 y  per  barrel. 


Month. 


January... , 
Fetxmary.. 
March 

^.:::::: 

June 

July 

August 

Snitember.. 
October.... 
November. . 
Deoember.. 


1906. 


Average. 


January.. 
February. 
March.... 


1907. 


ist. 


Tiona, 
Pa. 


June. 

July... 

August 


ber. 


November. 
Deoember.. 


Average. 


SI.  68 
1.68 
1.68 
1.701 
1.74 
1.74 
1.731 
1.1" 
1.1 
1.1 
l.( 
l.( 


1.6 


1.68 

L76I 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.76J 


Pennsyl- 
vania. 


11.58 
1.58 
1.58 
1.601 
1.64 
1.64 
1.631 
1.58 
1.58 
1.58 
1.58 
1.58 


1.59) 


1.58 

1.6U 

1.721 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.74} 


Butler 

and 

Richland. 


11.78 
1.78 
1.78 
1.80} 
1.84 
1.84 
1.831 
1.78 
1.78 
1.78 
1.78 
1.78 


1.79} 


1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 

1.78 


v.*n\ 
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The  average  monthly  and  yearly  prices  per  barrel  of  the  crude 
petroleum  in  the  Appalachian  field  for  the  years  1902-1907  are  given 
m  the  foUowmg  table: 

rices  of  pipe-line  certificates  of  Pennsylvania  crude  petroleum 
in  dady  market^  1902-1907,  per  barrel. 


Monthly  and  yearly  average] 
at  welu 


Year, 


i9aa 

IQCM 
1905 

19D7 


Jaji. 


fl.1£ 
1.521 

1.43i 

i.m 


Feb. 


1U15 
1.50 
1.^2 
1.^ 
1.5B 
L6li 


May.' Jane. 


SL201 


YuMir 


tl.20   ^ , 

1.62  l.figi  L5Q  I  l.SQ 

1.04  1.64  I  LflSl!  ] 

1,78  L78     L78  I  L78 


The  following  table  shows  the  range  of  prices  of  Pennsylvania  crude 
oil  each  year  since  1859 : 

Highest  and  lowest  prices  of  Pennsylvania  crude  petroleum  each  year,  1859-1907,  per  barrel. 


Year. 


1860. 
1861. 
1862.. 
1863. 
1864. 
1865.. 
1866.. 
1867.. 
1868.. 
1809. 
1870. 
1871.. 
1872. 
1873.. 
1874.. 
1876. . 
1876. . 
1877.. 
1878. . 
1879. 
1880.. 
1881.. 
1882.. 
1883.. 
1884. 
1885.. 
1886.. 
1887.. 


1891. 
1892. 
1893. 
1894. 
1895. 
1890. 
1897. 
1898. 
1809. 
1900. 
1901. 
1902. 


Highest. 


Month. 


Price. 


September 

January 

January 

December 

December 

July 

January 

January 

October 

July 

January 

January 

June 

October 

January 

February 

February 

December 

January 

February 

December 

June 

September 

November 

June 

January 

October 

January 

December 

March 

Novemlwr 

January 

February 

January 

December 

December 

April 

January 

March i 

Decemlwr ' 

DecomlK'r | 

Januar>' I 

January,  Septcmlwr. .' 
December 


1903 '  December . 


1904 January 

1905 October 

1906 April,     May,     June,  i 

;     July.  I 

!  I 

1907 '  March  to  Decrnnlier, 

inclusive.  ' 


120.00 
20.00 
1.75 
2.60 
4.00 
14.00 
10.00 
6.60 
4^ 
6.76 
7.00 
4.00 
5.25 
4.56 
2.75 
2.25 
1.82i 
4.23 
3.60 
1.87 
1.2& 
1.24 
l.Oli 
1.37 
1.24} 
1.161 
1.121 
.92i 
.90 
1.00 
1.12i 
1.071 
.81] 


.95i 
2.60 
1.60 

.96 
1.19 
1.66 
1.68 
1.46 
1.54 

1.90 


1.86 
1.61 
1.64 


1.78 


Lowest. 


Month. 


December 

December 

December 

January 

January 

February 

August 

December 

June 

January 

December 

August 

January 

December 

November 

November 

January 

January 

June 

September 

June 

AprU 

July 

July 

January 

June 

January 

August 

July 

June 

April 

December 

August 

October 

January 

January 

January 

December 

October 

January 

February 

November 

May 

January,  F  e  b  r  u  a  r  y , 
March. 

January,  February, 
March,  AprU,  May, 
June,  July. 

July,  December 

May 

January,  February, 
March,  April,  August, 
September,  October, 
November,  December. 

January 


Price. 


1.60 

1.60 
1.27 
1.5B 
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NEW  YORK  AND  PENNSYLVANIA. 

New  York's  production  amounted  to  1,212,300  barrels  in  1907,  a 
decline  of  2.5  percent  from  1,243,517  barrels  in  1906.  Pennsylvania 
declined  by  exactly  the  same  percentage  from  10,256,893  barrels  in 
1906  to  9,999,306  barrels  in  1907.  These  decreases,  although  slight, 
are  rendered  significant  by  the  activity  in  the  effort  to  develop  new 
territory  and  by  the  renewal  of  work  on  wells  in  old  territory.  A 
gusher  in  Greene  Coxmty  was  the  only  encouraging  feature,  and 
efforts  to  duplicate  it  were  fruitless. 

WEST  VIRGINIA. 

West  Virginia  showed  a  decUne  from  10,120,935  barrels  to  9,095,296, 
or  10.13  per  cent,  althoiigh  the  efforts  to  develop  new  territory  were 
more  energetic  than  in  rennsylvania.  The  new  work  in  Tyler  and 
WeisEel  counties  furnished  some  surprisingly  good  results.  The 
Congo  pool  in  the  former  county  increased  its  daily  output  in  the 
first  part  of  the  year,  but  rapidly  declined  again.  Wetzel  County 
yielded  a  gusher  m  September  which  showed  xmusual  persistence. 

PRODUCTION. 

In  the  following  table  is  given  the  production  of  crude  petroleum 
in  West  Virginia  m  1905,  1906,  and  1907,  by  months: 

Total  production  of  crude  petroleum  in  West  Virginia^  by  rrumthSy  1905 ^  1906 ^  and  1907, 

in  barrels. 


Month. 

1905. 

1906. 

1907. 

Jftniiftry , 

940,709 

923,632 

1,093,107 

970,540 

1,078,884 

1,026,569 

952,919 

996.356 

911,583 

901,944 

850,791 

922,076 

832,628 
752,399 
897,277 
833,614 
923,039 
872,138 
917,879 
906,522 
777,682 
833,781 
762,915 
811,161 

687,251 
095,616 
771,814 

Febnury 

Maich 

April 

770,274 
821,554 
747,071 
812,437 
785  620 

llay 

Jane 

July 

Qm^jfanimr 

734,077 
765,671 
606,604 
807,217 

October 

November 

Decmif^^r..  .  . 

Total 

11,578,110 

10,120,935 

9,096,296 

The  quantity  and  value  of  crude  petroleum  produced  in  West  Vir- 
ginia from  1902  to  1907,  inclusive,  is  shown  in  the  following  table: 

Qiumtity  and  value  of  crude  petroleum  produced  in  West  Virginia,  1902-1907. 


Regular  crude. 

Lubricating  crude.        |                     Total. 

Year. 

Quantity 
(barxels). 

Value. 

Price 

per 

barrel. 

(barrels). 

Value. 

Price 

per 

barrel. 

Quantity 
(barxels). 

Value. 

Price 

per 

barrel. 

1908 

1903 

1904 

1906 

1906 

1907 

13,496,685 
12,803,079 
12,636,253 
11,573,545 
10,111,647 
0,089,839 

117,006,460 
20,499,996 
20,557,556 
16,117,816 
16,138,811 
16,834,714 

11.26 
1.59 
1.627 
1.393 
1.596 
1.74 

14,660 
6,316 
8.433 
4,565 
9,288 
5,457 

133,848 
16.536 
26,225 
14,815 
31.482 
17,714 

12.31 
2.62 
3.11 
a25 
3.39 
a25 

13,513,345 
12,899,395 
12,644,686 
11,578,110 
10,120,935 
9.095,296 

$17,040,317 
20,516,532 
20,583,781 
16.132,631 
16,170,293 
15,852,428 

11.261 
1.59 
1.628 
1.393 
1.69B 
1.743 
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KENTUCKY  AND  TENNESSEE. 

In  production,  Kentucky  and  Tennessee  showed  a  decrease  from 
1,213,548  barrels  in  1906  to  820,844  barrels  in  1907,  the  decrease 
being  in  line  with  the  general  tendency  in  the  Appalachian  re^on. 
It  is  just  to  note,  however,  that  the  activity  in  drilling  in  the  deep 
sand  re^on  in  Wolfe  County  and  the  conditions  in  Wayne  Coirntv, 
Ky.,  might  justify  the  expectation  of  an  increase,  whicn  was  prob- 
ably onfy  prevented  by  the  fact  that  the  sensational  developments 
in  Illinois  drew  many  operators  to  that  new  field. 

The  Indian  Refining  Company  constructed  one  of  the  lai^est 
independent  refineries  in  the  coxmtry  at  Georgetown,  Ky.  This 
became  an  important  factor  in  the  development  of  the  oil  mdustry 
of  the  St&te.  Another  Kentucky  refinery  is  contemplated  by  the 
same  company;  and  as  the  State  contains  many  regions  which  rive 
promise  or  petroleum,  it  is  Ukely  that  its  petroleum  resources  wifl  be 
thoroughly  tested. 

The  activity  in  Wayne  County,  Ky.,  extended  to  adjoining  coun- 
ties in  Tennessee,  but  aside  from  this  no  unusual  developments  took 
place. 

PRODUCTION. 

In  the  following  table  is  given  the  production  of  crude  petroleum 
in  Kentucky  and  Tennessee,  by  months,  in  1905,  1906,  and  1907: 

Production  of  crude  petroleum  iii  Kentucky  and  Tennessee,  by  vwnths,  1905-1907,  in 

barrels. 


January.. 
February. 
ICarch 


April. 
Miy.. 
Juno. 
July. 


August 

September.. 

October 

November. . 
December... 

Total. 


Month. 


1905. 


77,509 
71,365 
103,315 
100,506 
114,702 
118,181 
117,452 
109,562 
106.460 
101,560 
93,817 
102,848 


1,217,337 


1906. 


115,317 
101,064 
109,351 
103,090 
102,224 
106,005 
106,706 
106,936 
96,561 
94,385 
88,483 
82,804 


1,213,648 


1907. 


77,034 
67,939 
78,438 
73,407 
72,728 
64,120 
66,940 
66,131 
66,493 
65,142 
60,860 
01,662 


820,844 


In  the  following  table  are  given  the  dates  of  change  and  the  changes 
in  prices  of  the  different  grades  of  petroleum  promiced  in  Kentucky 
ana  Tennessee  during  the  years  1905,  1906,  and  1907: 
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FlucttMtUnu  in  pricesy  per  barrel^  of  KenttuAy  and  Tennessee  crude  petroleum  in  1905, 

1906,  and  1907. 


1905. 

1906. 

1907. 

Date. 

White- 
house, 
Somer- 
set, 
lAcy, 
Bar- 
bours- 
ville 
(Ugbt). 

Bar- 

boura- 

ville 

(heavy). 

Date. 

White- 
house, 
Somer- 
set, 
Lacy, 
Bar- 
boun- 
ville 
(Ugbt). 

Bar- 

bours- 

ville 

(h^vy). 

Date. 

White- 
house, 
Somei- 

set, 
Lacy, 

Bar- 
bours- 

vllle 
aight). 

Bar- 

bours- 

viUo 

(h^vy), 

January  1 

January  5 

January  11 

JanuaiT31 

April  12 

April  18 

April  25 

May  27 

laoi 

.86 
.83 
.80 
.78 
.77 
.76 
.75 
.77 
.79 
.81 
.83 
.89 
.91 
.80 

ia58 

.58 
.55 
.53 
.51 
.50 
.60 
.40 
.49 
.49 
.49 
.49 
.49 
.49 
.49 

January  1 

April  13 

April  25 

July  28 

AugU9t2 

August  28 

10.89 
.89 
.91 
.89 
.87 
.85 

10.49 
.49 
.62 
.60 
.60 
.55 

January  1 

January  5 

February  11 . . . 

MarchO 

March  20 

March  29 

April  24 

Junel 

10.85 
.85 
.87 
.80 
1.04 
1.20 
1.20 
1.20 
1.10 
1.00 

to.  55 
.60 
.60 
.62 
.62 
.62 
.70 
.76 

September  12... 
S$temberl6... 
September  19... 
S$tember28... 

October  13 

October  20 

November  11... 

October  29.... 
November  12.. 

.75 
.75 

In  the  following  table  are  given  the  average  monthly  prices  of  Ken- 
tucky and  Tennessee  crude  petroleum,  per  barrel  of  42  gallons,  in  the 
years  1905  to  1907,  inclusive: 

Average  TnontMy  prices,  per  barrel,  of  KenVwcky  and  Tennessee  crude  petroleum  in  1905- 

1907. 


Month. 


1905. 


White- 
house, 
Somer- 
set, 
Lacy. 


1906. 


1907. 


White- 
house, 
Somer- 
set, 
Lacy. 


White- 
house, 
Somer- 
set, 
Lacy. 


1905. 


land 


1906. 


Un§ 


1907. 


Rag 
land 


January 

February 

Marah 

April 

M£y 

June 

July 

August 

September — 

October 

November 

December 

Average. 


I0.84f 


to.  89 
.89 
.80 
891 
91 
91 


10.86 


1.20 
•L20 
1.20 
1.20 
1.20 
1.20 
1.18} 
1.03{ 
1.00 


ia55i 
.53 
.53 

Si 

.49 
.49 
.49 
.49 
.49 
.49 


to.  49 
.49 
.49 
.511 
.62 
.62 

:S1 

.55 
.55 
.55 
.55 


.m 


1.091 


.501 


.551 


tasoi 

.60 

.631 
.70 
.75 
.75 
.75 
.75 
.75 
.75 
.75 


.70 
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OHIO. 

Southeastern  Ohio  embraces  a  part  of  the  Appalachian  field  and 
the  northwestern  part  of  the  State  includes  a  part  of  the  Lima- 
Indiana  field.  The  oils  are  radically  different,  the  latter  containing 
notable  percentages  of  sulphur. 

Production  in  both  fields  has  declined  quite  regularly  in  the  last 
few  years,  the  decline  for  the  entire  State  being  17.45  per  cent,  or 
from  14,787,763  barrels  in  1906  to  12,207,448  barrels  in  1907.  More 
casings  were  pulled  from  old  wells  than  were  offset  by  the  develop- 
ment of  new  wells. 

PRODUCTION. 

In  the  following  table  is  given  the  production  of  crude  petroleum  in 
Ohio,  by  months  and  districts,  for  the  year  1907: 

ToUd  prodvuciion  of  crude  petroleum  in  Ohio  in  1907 ^  by  months  and  districts,  in  barrels. 


Month. 


South- 
eastern 
Ohio. 


Meoc»- 

Belden. 


Total. 


January... 
February.. 

March 

AprU 

May 

June 

July 

August 

September. 

October 

November. 
December.. 

Total 


709,879 
656,257 
603,647 
700,390 
729,  K8 
658,319 
694,706 
659,780 
606,211 
659,323 
606,406 
616,953 


7,993,057 


375,694 
343,260 
356,602 
876,046 
3n,686 
346,186 
360,279 
368,766 
323,716 
361,614 
313,671 
332,892 


4,214,298 


93 


1,085,473 

909,517 

1,049,339 

1,075,445 

1,106,763 

1,004,562 

1,064,992 

1,018,563 

929,934 

1,010,945 

922.062 

949,853 


12,207,448 


The  total  quantity-  and  value  of  crude  petroleum  produced  in  Ohio 
from  1900  to  1907,  mclusive,  by  districts,  are  shown  in  the  following 
table: 

Total  quantity  and  value  of, crude  petroleum  produced  in  OhiOj  1900-1907,  in  barrels. 


y»r. 

Lima  dlvtiict. 

Bouthfifljtom  r>hio  dJs- 
trtot. 

HflODfirBelden  dis- 
trict. 

Total, 

Qoantlty. 

Vsaue. 

Valm 

Quuitlty, 

Value. 

Quantity. 

123^3^2,730 

21,548,083 
21.014,231 
%,4<!I0,2M 
tft,*7f>,ri31 
Ui,34t>,eriO 
14,787,703 
12,207,448 

Value, 

1900..... 
lOOL,.., 

ieo3 

1901 

1904...,. 
I90fi..... 
1906,.... 
1907 

10,8H3S8 
16.176.293 
16.877,730 
14,893,853 
I3,3SD,060 
11,33».924 
9,SB1,1M 
7,993,057 

110,073,304 
ia,«ll,«l2 
14.:^,072 
17,351,339 
14,735,129 
10.001,992 
tt,  157,  Ml 
7,425,480 

5,47(3,069 
5,470,850 
5,13i>,366 
5,6S5.S68 
5,.^,14lj 
5.0115.646 
4,flOi5,3El9 
4.214,2&8 

f7.40G,7^ 
Ah  mo.  343 
n. 471, 831 
iJ,SS!,514 
i,O0S,SOEi 
tl. 991, 950 
7,83»,3S7 
7,343*943 

2,383 
940 
135 
575 
435 
00 

93 

tiipfiea 

3,617 

l,4tt|l 

i,M8 

1,503 

935 

072 

4G5 

f24,001,«>] 

20,53.'(,571 
20,:57,a» 
115,234,521 
23,730,515 
17.054,877 
lti,W7.C00 
14,7Q9,S8a 
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In  the  following  table  are  given  the  production  and  value  of  the 
crude  petroleum  in  the  Mecca-Belden  district  from  1902  to  1907, 
inclusive: 

OvXjnU  of  crude  petroleum  in  the  Mecca-Belden  district  of  Ohio,  1902-1907,  in  barrels. 


Year. 

Belden  district,  Lorain 
County. 

Mecca  district,  TrumbuU 
County. 

TotaL 

Quan- 
tity. 

Value. 

Price  per 
barreL 

Quan- 
tity. 

Value. 

Price  per 
barrel. 

Quan- 
tity. 

Value. 

Price  per 
barrel. 

1902 

1903 

1904 

1905 

1906 

1907 

65 
650 
362 

40 
140 

75 

1193 
1,300 
620 
148 
302 
188 

13.60 
2.36 
1.71 
3.70 
2.80 
2.60 

80 
26 
63 
60 
40 
18 

$1,273 
368 
963 
787 
680 
277 

115.91 
14.70 
16.28 
16.74 
14.60 
16.39 

135 
676 
426 

90 
180 

93 

11,466 

1,668 

1,683 

936 

972 

466 

$10.85 
2.90 
3.73 
10.39 
6.40 
5.00 

LIMA-INDIANA  OIL  FIELD. 

This  field,  embracing  northwestern  Ohio  and  the  State  of  Indiana, 
obtains  its  oil  from  Trenton  limestone  in  which  occasional  alteration 
of  dolomite  limestone  has  left  porosity  sufficient  for  considerable  oil 
accumulations.  Sulphur  is  a  characteristic  of  this  as  of  other  lime- 
stone oils,  but  refining  processes  have  been  so  perfected  as  to  produce 
from  them  absolutely  satisfactory  products  of  all  kinds,  including  a 
good  yield  of  paraffin  wax.  As  already  indicated,  production  in  this 
field  IS  on  the  decline,  which  was  accentuated  in  1907  by  the  new 
Illinois  field  on  the  west,  which  has  attracted  many  of  the  operators. 

PRODUCTION  OP  LIMA-INDIANA  FIELD. 

In  the  following  table  will  be  foimd  the  production  of  the  Lima- 
Indiana  field,  by  States  and  months,  for  the  year  1907: 

Production  of  crude  petroleum  in  the  Lima-Indiana  oilfield  in  1907,  by  months,  in  barrels. 


Jsntiary.. 
February. 
Maxvh.... 


April. 
liay.. 
Jane.. 


July. 

August 

September. 
October.... 
November.. 
December.. 


Total. 


Month. 


51506— M  R  1907,  PT  2 24 


Lima, 
OLio. 


im/m 

729  J7S 

558, aio 

6^1,705 
559p323 


IndL&uic 


,1193,067 


483,994 
A&tMl 

468^057 
4S1,S»JJ 

4fil,913 
427,S77 

340,060 


5,12S,037 


TotftL 


lHl93Ha7S 
),107,a6B 
1,151,766 
lj6^,4fifi 
U2n,073 
l,(3e6;747 
l,lfi6,(J17 
l,OS7,fl57 

L04S,Bei 
057,644 
f»57,S22 


n,i2umi 
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In  the  following  table  will  be  foxmd  the  production  of  the  Lima- 
Indiana  field  from  1902  to  1907,  inclusive,  with  its  percentage  of  the 
total  production  of  the  United  States,  the  increase  or  decrease  made 
each  year,  and  the  percentage  of  increase  or  decrease: 

Production  of  petroleum  in  the  Lima-Indiana  field,  1902-1907, 


Year. 

Production, 
in  barrels. 

Percentage 

of  total 
production. 

Increase. 

Decrease. 

Increase. 

Decrease. 

1902                             ... 

23,358,826 
24,080,264 
24,689,184 
22,294,171 
17,554,661 
13,121,094 

26.31 
23.97 
21.09 
16.55 
13.88 
7.9 

1,425,197 
721,438 
608,920 

6.50 
3.00 
2.53 

1903 

1904 

1905 

2.395,013 
4,739,510 
4.433,567 

9.7 

1906                           

21.26 

1907 

25.26 

Production  and  value  of  (rude,  petroleum  in  the  Lima-Indiana  fields  1905-1907,  in  barrels. 


Year. 

North  Lima,  Ohio. 

South  Lima,  Ohio. 

Quantity. 

Value. 

QuaoUty. 

Value. 

1906 

0,931,635 
6,850,669 
6,399,917 

16,290,459 
6,479,607 
6,016,238 

.  4,396,280 
3,021,515 
1,»8,1« 

'  SS,  771,533 

1906 

21 678!  084 

1907      .  ..                  

i;400;242 

Year. 

Indiana. 

TotaL 

Quantity. 

Value. 

Quantity. 

Value. 

1905 

10,904,247 
7,073,477 
5,128,037 

10,404,900 
6,770,066 
4,536,930 

22,294,171 
17,554,661 
13,121,004 

119,466,901 

1906 

15,027,707 

1907      .            .  .            

11,962,410 

PIP£-LIN£  RUNS  AND  SHIPMENTS  AND  STOCKS  IN  LIMA-INDIANA 

FIELD. 

The  following  tables  show  the  pipe-line  runs  and  shipments  and 
the  stocks  on  hand  in  the  Lima-Indiana  field: 

Pipe-line  runs  in  the  Lima-Indiana  oilfield  in  1907 ,  by  months ,  in  barrels. 


Month. 


'    Buckeye 
Pipe  Line. 


January 501 ,  644 

February 461,083 

March 406,604 

April I  472.830 

May 487,998 

June I  432. 128 

July 1  462. 402 

August !  431,836 

Septemlw I  395,486 

October I  434, 784 

Novemlier !  398,973 

Decerat)er 400,088 

Total I  5,335,910 


Other 
Ohio. 


t!0it,S35 
205,174 
227.043 
227,50(1 
241 3S0 

2^,243 
22T,ft44 
210,725 
224, 5X» 

21B,a65 


2,W7,M1 


Indiana 
FlpeLlwk. 


407,383 
381,6^ 
;i87,606 
398,710 
406,600 
368,143 
390,475 

323, 6Se 
32S,g75 
294^073 


4,330.219 


Otber 

Indiana. 


7^.632 
09,413 
70,511 

75, 23d 

71,437 
68,108 

SA.eia 

M.565 

m,2m 


71»1,818 


TotaL 


l,107,3eS 

i,i5i,7«e 

1,211,071 

1,(3Hj,747 

lasc/^i? 

l,0R7,eS7 
966, 4»l 

1,045,  a*l 
ftST,044 


ia,ui.o»4 
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Pxpe-Une  shipments  of  crude  petroleum  in  the  Lima-Indiana  oilfield  in  1907  j  by  monthSy 

in  barrels. 


Uonth. 


January,,, 
February.. 

April 

Ifay....... 

June 

July,....,. 
Aueuat..._, 
SepteBiber. 
October..-. 
NoreixilH^r. 
Deqember. . 

Total 


Biwkeye 
Pipe  Lfce. 


393,797 
420,541 
424,440 
4Gi,122 
4S6,043 
423,70ft 
442 t 971 
453,822 
483,901 
353,042 
374,128 


5,015,110 


Indiana 
Pipe  Ltoe. 


727,117 
777,560 
794,973 
762,220 
618,010 
031,137 
508,393 
815,270 
748,863 
789,031 
808,497 
013,312 


8,804,412 


Other  I 


287,(304 
278,149 
290,102 
286,305 
307,018 
289,602 
292,019 
293,559 
271.044 
280,025 
205,472 
264,500 


3,407,529 


Total. 


1,341,742 
1,449,50S 
1,506,676 
1,473,061 
1,387,080 
1.577,472 
1,224,118 
1,551,800 
1,474,029 
1,553,017 
1.427,011 
l,5St040 


17,317,051 


Gross  stocks  of  crude  petroleum  in  the  Lima-Indiana  oilfield  in  1907  ^  by  mcmths^  in  barrels. 


Month. 

Biioteyo 
Pipe  LiOB. 

locUana 
Pipe  Line. 

Other. 

Total. 

January . .  ^ . ,.. 

5,050,016 
6,UO,71g 
5,291,870 
5,020,219 
4,792,016 
4,057,702 
A,  257, 499 
5,390,040 
fij5g4«077 
5,663,540 
S,719,45Q 
5,598,408 

812.727 

903.600 

1,000,220 

1,037,525 

1,223,690 

1,203.063 

1,334,485 

1,088,026 

fl77.2S3 

047,020 

875,453 

022,071 

Fobruary ,....,... 

llaich. 

igf!:::::::::::::::::::::::::::::::::::::::::::::::::: 

5iSq.,...:.,.....„„..  .,..., 

, 

July, 

AugUit ..,*,. „..».*  w , * „  w .*....„.. , „  . . , 

Seplember 

October,  „******  w  **....--„. , , ,  * ,  „ 

November 

Dcopmbfir  ,,*....*,.„.,.,,..,*.,  ^  «,,,,„,.,,_._,„  „ 

tSO,047 

6, 700,526 

PRICES  OF  CRUDE  PETROLEUM  IN  LIMA-INDIANA  FIELD. 

In  the  following  table  are  given  the  fluctuations  in  prices  for  the 
various  grades  of  Lima  and  Indiana  oil  in  1905,  1906,  and  1907. 
The  dat^  are  those  on  which  changes  in  prices  were  made. 

Fluctuations  in  prices  of  Lima  (Ohio)  and  Indiana  crude  petroleum  in  1905,  1906,  and 

1907,  per  barrel. 


1905. 

1906. 

1907. 

Date. 

North 
Lima. 

South 
Lima  and 
Indiana. 

Date. 

North 
Lima. 

South 
Lima  and 
Indiana. 

Date. 

North 
Lima. 

South 
Lima  and 
Indiana. 

January  1 

Januarys 

January  11 .... 

January  31 

MarohiS 

April  12 

April  18. 

April  25. 

May  27 

September  12.. 
September  16.. 
September  19.. 
September  28.. 

October  20 

November  11... 

11.01 
.98 
.95 
.93 
.91 
.89 
.88 
.87 
.86 
.88 
.90 
.92 
.94 
.96 
.94 

10.96 
.93 
.90 
.88 
.86 
.84 
.83 
.82 
.81 
.83 
.85 
.87 
.89 
.91 
.80 

January  1 

April  13 

April  25 

July  28 

August  2 

August  15  ... . 
August  28  ... . 

10.94 
.96 
.98 
.96 
.94 
.92 
.90 

10.89 
.91 
.93 
.91 
.89 
.87 
.85 

January  1 

February  11 . 
March  9 

10.90 
.92 
.94 

80.85 
.87 
.89 

872 
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In  the  following  table  are  given  the  average  monthlv  prices  of 
Lima  (Ohio)  andlndiana  crude  pertoleum,  per  barrel  of  42  gallons 
each,  in  the  years  1905  to  1907: 

Average  monthly  prices  of  Ohio  and  Indiana  crude  petroleum  in  1905,  1906,  and  1907, 

per  barrel. 


Month. 


1905. 


North 
Lima. 


South 
Lima  and 
Indiana. 


1906. 


North 
Lima. 


South 
Lima  and 


1907. 


North 
Lima. 


Sooth 
Lima  and 
Indiana. 


Prlnoe- 
ton«Ind. 


January 

February 

ICarch 

AprU 

May 

Juno 

July 

August 

September 

October 

November 

December 

Average 

Average  of  North  Lima, 
South  Lima,  and  In^ 
diana 


to.  96} 
.93 
92i 
89 
86{ 


94 


10. 


89 


10.94 
.94 
.94 
95f 
98 
98 

90 
90 
90 
90 


10.89 
.89 
.89 
901 


10.90 

:^ 

.94 
.94 
.94 
.94 
.94 
.94 
.94 
.94 
.94 


lass 


.89 
.89 
.89 
.89 
.89 
.89 
.89 
.89 
.89 


10.64 


.901 


.861 


.881 


.671 


.911 


.901 


In  the  following  table  will  be  found  the  highest,  lowest,  and  average 
prices  of  Lima  (Ohio)  oil  for  the  last  six  years: 

Highest,  lowest,  and  average  prices  of  Lima  (Ohio)  crude  petroleum,  1902-1907,  per  barrel. 


Year 

Highest. 

Lowest.  1  Average. 

Vear. 



Highest. 

Lowest. 

Average. 

1902 

a  SI.  15 
al.38 
a  1.36 

bt0.80'       I0.8» 

M.06  ,         1.161 

ft.  95            LlOf 

1905 

a  11. 01 
0.98 
0.94 

»I0.81 
».85 
*.86 

10.88} 

1903 

1906 

.91| 

1904. 

1907 

a 

North  Lli 

na. 

INDI 

PRODU 

ANA. 
CTION. 

6S0 

uth  Lima. 

In  the  following  table  are  shown  the  output  and  value  of  the  oil 
produced  in  the  State  of  Indiana  during  the  years  1906  and  1907: 

Production  and  value,  of  petroleum  in  Indiana  in  1906  and  1907,  by  kinds,  in  bamh. 


Kind. 

1906. 

1907. 

Quantity. 

Value. 

Quantity. 

ValoB. 

Trenton  rock 

7,665,406 
8,060 

16,760,800 
9,176 

5,119,030 
8,996 

$4,»i« 
lo;087 

Comiferous  rock . .  -   

Total 

7,673,477 

6,770,086 

6,128,087 

4,a6,«0 
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In  the  following  table  will  be  found  a  statement  of  the  production 
of  petroleum  in  Indiana  from  1902  to  1907: 

Production  of  petroleum  in  Indiana^  1902-1907 ^  in  barrels. 


Year. 

Quantity. 

Total  value 
at  wells  of 
all  oU  pro- 
duced, ex- 
cluding 
pipeage. 

Price 

per 

banei. 

1902 

7,480,896 
9,186,411 
11,339,124 
10,964,247 
7,673,477 
5,128,037 

16,626,622 
10,474,127 
12,236,674 
9,404,9U» 
6,770,066 
4,536,930 

10.87 

1903  

1.14 

1904 

1.08 

1905 

.858 

1906 

.882 

1907 

.8847 

ILLINOIS. 

The  rapidity  with  which  the  Illinois  oil  field  developed  was  the 
most  surprising  feature  of  the  world's  petroleum  industry  in  1907. 

The  existence  of  petroleum  in  Illinois  has  been  recognized  for 
many  years,  and  a  slight  production  has  been  noted.  Repeated 
efforts  were  made  years  ago  to  develop  the  field,  but  the  system  of 
drilling  used  servea  to  introduce  enough  water  into  the  oil  sands  to 
diut  off  the  oil  and  to  hide  the  quantity  of  oil  available.  It  was 
not  until  1905  that  more  careful  drilling  in  the  neighborhood  of 
Casey,  in  Clark  County,  developed  wells  sufficiently  productive  to 
indicate  a  large  and  profitable  field.  In  1905  the  product  amounted 
to  only  181,084  barrels.  In  1906  this  increased  to  4,397,050  barrels, 
and  again  five-fold  in  1907  to  24,281,973  barrels.  The  details  of  the 
historical  development  should  be  consulted  in  the  circular  bulletins 

I)ublished  by  Dr.  H.  Foster  Bain,  director  of  the  Illinois  State  Geo- 
ogical  Survey,  from  which  the  following  description  is  taken : 

The  year  just  closed  was  a  very  prosperous  one  in  the  petroleum  fields  of  Illinois. 
The  area  was  extended  rapidly  to  the  southeast,  many  gaps  were  filled  in,  new  and 
lower  sands  were  tapped,  additional  pipe  lines  were  laid,  a  new  refinery  was  built, 
and  the  output  was  phenomenal. 

There  are  now  collecting  mains  extending  from  north  to  south  throughout  the  field 
and  four  8-inch  lines  (or  an  equivalent)  from  Martinsville,  the  central  pumping 
plant,  eastward  across  Indiana.  A  new  line  has  recently  been  put  in  service,  runnins 
westward  to  a  large  refinery  built  this  year  near  Alton,  111.,  by  the  Standard  Ofl 
Company. 

Commercial  conditions. — This  enormous  development  was  accomplished  in  a  thor- 
oughly business-like  and  quiet  manner.  Leases  are  sellinp;  at  very  good  prices  and 
a  honuB  of  $150  to  $200  an  acre  with  a  royalty  of  one-eighth  is  not  uncommonly 
demanded  in  the  productive  district.  At  the  same  time  there  was  little  specula- 
tion by  those  not  familiar  with  the  oil  business  and  its  risks.  Practically  none  of 
the  usual  stock-peddling  companies  were  organized,  and  there  is  a  strong  sentiment 
against  them. 

Experienced  men  have  found  this  field  an  unusually  profitable  one  despite  the 
high  Donus  asked  and  certain  other  drawbacks.  One  conservative  operator  estimates 
that  three  out  of  four  will  make  money.  It  is  by  no  means  unusual  tor  a  well  to  flow 
enough  oil  to  pay  for  itself  by  the  time  it  is  connected  up,  and  initial  productions 
of  1,000  barrels  are  not  uncommon.  So  far  the  wells  have  stood  up  well  under  pump- 
ing. The  most  northerly,  or  Westfield  pool,  is  the  only  one  which  is  even  approxi- 
mately drilled  in.  It  was  here  that  oil  was  first  found,  and  the  shallow  depth,  350 
to  400  feet,  has  made  its  exploitation  rapid.  In  October  a  careful  estimate  showed 
that  the  wells  of  this  pool  were  yi^ding  an  average  oi  about  6  barrels  daily  and  many 
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of  them  had  been  pumped  more  than  two  years.  The  Crawford  County  wells  were 
at  the  same  time  estimated  to  be  yielding  20  barrels,  while  those  of  Lawrence  County 
were  yielding  40  barrels. 

Occurrence. — The  oil  occurs  in  a  number  of  isolated  pools,  which,  however,  are 
being  brought  closer  together  by  drilling.  It  is  not  improbable  that  they  will  even- 
tually be  found  to  overlap.  To  the  north  they  are  higner  stratigraphically  and  also 
shallower  in  depth.  The  Westfield  pool  is  in  the  Upper  Coal  Measures.  Most  of 
the  oil  in  Crawford  County  seems  to  come  from  the  Lower  Coal  Measures,  well  down 
towEurd  the  base.  In  Lawrence  County  there  are  three  sands,  the  main  production 
being  from  the  Buchanan  sand  at  1,300  feet.  This  probabl}r  represents  the  Mansfield 
sandstone  of  the  Indiana  geologists,  an  approximate  equivalent  of  the  Pottsville 
strata  of  the  East.  The  Kirkwood  sand  at  1,600  feet  may  also  be  Pottsville^  though 
this  is  as  yet  uncertain.  Farther  south  in  the  Princeton,  Ind.,  field  a  still  lower 
horizon  in  the  Chester  group  is  productive. 

The  year*s  develojmients. — In  general  the  year's  work  resulted  in  exten<Ung  the 
field  to  the  south  and  in  connecting  up  intervening  territory.  Wild-catting  was 
active  in  other  parts  of  the  State,  but  so  far  without  much  result.  Some  gas  has  been 
found  near  Meaora,  and  one  or  two  oil  wells  have  been  brought  in  at  Sparta,*  but  as 
yet  too  little  has  been  done  to  test  thoroughly  any  considerable  portion  of  the  field. 

In  the  report  for  1906  the  Illinois  oil  field  was  grouped  with  the 
Lima-Indiana  field;  the  geological  conditions  are,  however,  entirely 
diflFerent,  and  the  character  of  tne  oils  resulting  therefrom  necessitates 
placing  the  Illinois  field  by  itself.  The  petroleum  is  found  in  lime- 
stone as  well  as  in  sandstone  lenses  embedded  in  shales,  and  the  oils 
vary  correspondingly  in  the  percentage  of  sulphur  which  they  contain. 

In  1907  drilling  was  carried  on  in  the  following  counties:  Clark, 
Cumberiand,  Crawford,  Coles,  Edgar,  Lawrence,  Jasper,  Clinton, 
Randolph,  Wabash,  Wayne,  White,  Richland,  St.  Clair,  McDonou^h, 
Montgome^,  McLean,  Hamilton,  JeflFerson,  Shelby,  Moultrie, 
Edwards,  Williamson,  Fayette,  Clay,  Douglas,  Madison,  Franklin, 
Washington,  and  White. 

The  following  table  gives  a  record  of  wells  completed  in  the  principal 
ooimties  of  Illinois  in  1907: 

Well  record  in  Illinois  in  1907,  by  counties,^ 


County. 

Completed. 

on. 

New  pro- 
duotloo. 

^ 

Crawford 

2,840 

090 
152 
56 
25 

976 

020 

136 

45 

11 

83,268 

20,385 

30^543 

3,612 

814 

118 

S?6 

dark 

201 

70 

Cumberland 

IS 

Colee 

11 

Edgar 

M 

a  Taken  from  Circular  Illlnola  State  Oeol.  Survey. 
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The  total  production,  by  months,  for  the  last  three  years  is  given 
in  the  foUowmg  table: 

Production  of  crude  petroleum  in  Illinois^  1905-1907 ,  by  monthSy  in  barrels. 


Month, 


1605. 


Jflnnarj  ■  -  ■ 

February ,  - 
Mtnsh 

g=; 

JiiIt 

October,... 

November. . 
t>ecember.. 


Tcrtal, 


17,306 
23,B2f7 
30,586 
27,589 

34, on 

44,6t4 


Ifil.DBl 


1000, 


£6,680 

aSptaw 

102,802 
267,746 
410,655 
610,401 
778, 4W 
722,168 
463,819 
S50t9S5 
5*0,710 


1007. 


^1,812 
956,300 
1,547,323 
1,S74.465 
2,l3g,91S 
1.^70.362 
2,122,102 
2.446,042 
2,6a%ti&'J 
2,8KI.812 
2,510.146 
2,255,fi3& 


4,397,050       34,281,073 


Production  and  value  of  crude  petroleum  in  Illinois^  1905-1907 ^  in  barrels. 


Year. 

Ohio  Oil 
Company. 

Other  lines. 

Total 
quantity. 

Total 
value. 

1905 

156,503 
4,385,471 
23,733,790 

24,581 

11,679 

548,183 

181,064 
4,397,060 
24,281,973 

$116,561 
3.274.818 

1906 

1907 

16,432,947 

The  following  table  shows  the  runs  of  the  Ohio  Oil  Company  during 
the  years  1905,  1906,  and  1907,  and  shipments  and  stocks  in  1907,  by 
months: 

Pipe-line  runs  of  the  Ohio  Oil  Company  in  Illinois  in  1905 ^  1906^  and  1907  ^  and  shipments 
and  stocks  in  1907  ^  by  rfionthSy  in  barrels. 


Month. 


P^bmary. 

Manh. 


Apnl. 
MJLy.. 


July 

August,.,.  ^ 
6«ptBiitb«r.. 

October.*.., 
Noremher. . 
December*.. 

TotaJ. 


Ftpc4ltw  runs* 
1905.  1006. 


b,4m 
9,30ft 
15,092 

i9,5fla 

26,444 

34,766 
41^913 


65,208 
19,353 
103,862 
297,746 
410.655 
610,401 
779,464 
722,168 
463.819 
350, 9S5 
538,131 

1,385,471 


1907. 


^V^    Shlpmwit.. 


753,  eri 

9.8,620 
1,4W,506 

1,833,025 
2,DI>4,19& 
1,^30,634 
2,376.281 
3,308,895 
2,560,503 
2,1^18,0^ 
2,464,981 
2,201,265 

33,733,790 


142,001 

401.344 

444,078 

S85,4^ 

AG3,58S 

fi6l.602 

l,3QA,33» 

1,44^,640 

I.t06,5«l0 

L59D,.']66 

l,m£,964 

848,450 

1OhB84,3S0 


StOOkfl. 


2.509,£9B 
3,040,111 
4,117,635 
5,528,759 
7J17.033 
8,448.344 
6,387.999 
10,3i!A,OOD 
12.A57,jm 
13,734,601 
14.27^,036 
15,751,305 
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The  following  table  shows  the  quantity  of  crude  petroleum  shipped 
by  railroad  from  the  Illinois  oil  field  during  1906  ana  1907,  by  months: 

Shipments  of  crude  petroleum  by  railroad  in  tank  cars  from  Illinois  oil  field,  in  pounds 
and  equivalent  in  barrels ,  in  1906y  by  months. 


Month. 


1906.a 


Pounds. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


18,083,407 

15,444,464 

4,814,239 

10,687,154 

48,151,478 

041,669,378 

165,168,474 

160,831,482 

110,852,021 

48,881,173 

14,650,266 

0,275,053 


Total 1,538,508,480 


Barrels. 


60,134 
61,368 
16,000 
35,630 
160, 121 
U31,383 
616,056 
534,821 
368,625 
162,547 
48,747 
30,843 


5,116,062 


1007.6 


Pounds. 


2,607,040 
4,361,006 
7,158,170 
12,600,600 
47,076,450 
40,701,853 
06,137,054 
66,661,072 
21,203,106 
17,056,726 
16,831,726 
10,052,003 


361,358,603 


Barrels. 


8,701 
14,506 
23,047 
42,240 
156,227 
166,644 
322,622 
223,134 
70.555 
56,570 
56,060 
06,602 


1,210,010 


a  Calculations  are  made  on  the  basis  of  7.16  pounds  to  the  gallon.  Shipments  were  made  from  Brldse- 
port,  Oilfield,  and  Stoy.  The  railroads  which  shipped  crude  petroleum  from  Illinois  were  the  Vandafla, 
the  Baltimore  and  Ohio,  the  Cincinnati,  Hamilton  and  Dayton,  and  the  Indianapolis  Soatbera. 

b  Calculations  made  according  to  specific  gravity  of  the  oil,  ranging  from  296.476  to  321.17  pounds  to  the 
barrel.  Shipments  were  made  from  Duncansville,  Lawrencevilie,  Stoy,  Robinson,  Brldseport.  Oilfield, 
and  Casev  The  railroads  which  shipped  crude  petroleum  from  Illinois  were  the  Vandaila,  tne  Balti- 
more ana  Ohio,  the  Cincinnati.  Hamilton  and  Dayton,  the  Indianapolis  Southern,  and  the  Cleveland, 
Cincinnati,  Chicago  and  St.  Louis. 

PRICES. 


The  price  of  Illinois  crude  oil  per  barrel  at  wells  in  1907  fluctuated 
from  64  cents  on  January  1  to  66  cents  on  February  11  and  68  cents 
on  March  9,  at  which  pnce  it  remained  for  the  rest  of  the  year. 

Average  monthly  prices  of  Illinois  crude  petroleum  in  1905  y  1906 ^  and  1907,  per  barrel. 


Month. 

1005. 

1006. 

1007. 

January 

ia70 
.70 
.70 

:W 

.83 

.64 
.64 
.64 

ia64 

February 

11 

March 

April  .  .                          .... 

May '...!...!.].!.!.*.'!!.!!' -"'-'1 

.68 

Jimft 

laoo 

.60 
.60 
.61 
.64 
.66 
.70 

.68 

July 

.68 

August 

.68 

September         

68 

Octol)er 

.68 

November 

.68 

December 

.68 

Average 

.644 

.745 

.671 

INVESTIGATION   OF    ILLINOIS   PETBOLEUMS. 


In  February,  1908,  the  United  States  Geological  Survey  sent  Mr. 
John  P.  Dunlop  into  the  Illinois  field  to  collect  representative 
samples  of  the  oils,  the  localities  being  selected  in  conference  with 
Dr.  H.  Foster  Bain,  the  State  geologist.  These  samples  were  shipped 
to  Washington,  where  they  were  examined  by  the  writer.  The 
samples  were  examined  as  to  odor,  color,  and  specific  gravity,  ai^E 
then  distilled  by  the  Engler  distillation  apparatus.    Ilie  quantity 
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distilling  up  to  150®  C.  was  classed  as  naphtha,  and  that  between 
150®  and  300®  C.  as  illuminating  oil.     The  determination  of  the  sul- 

Shur  content  of  the  oils  was  made  in  the  Pittsburg  laboratory  of  the 
urvey's  Technologic  Branch. 

The  methods  used  in  these  oil  tests  have  been  selected  because  of 
their  simplicity,  which  enables  the  tests  to  be  carried  rapidly  to  com- 
pletion, and  the  treatment  of  all  the  samples  in  precisely  the  same 
manner  affords  a  basis  for  a  just  comparison  of  tne  oils.  Oils  from 
34  wells  were  examined. 

The  oils  range  in  gravity  from  39.5®  B.  in  the  deep  wells  (1,500  feet) 
in  the  Bridgeport  pool  to  22.3®  B.  in  the  Duncansville  pool.  Some  of 
the  shallow  wells'  (300  feet)  in  the  north  end  of  the  field  also  yield  oils 
as  light  as  35.5®  B. 

No  oil  was  found  with  more  than  one-half  of  1  per  cent  of  sulphur, 
and  this  only  in  the  extreme  north  end  of  the  field.  Farther  south 
the  average  is  about  one-fourth  of  1  per  cent,  and  the  oils  are  accept- 
able as  nonsulphur  oils.  Pipe-line  samples  from  all  pools  averaged 
still  less — that  is,  0.2  per  cent. 

The  percentage  distilling  below  150®  C.  ranged  from  1  to  21,  averag- 
ing 13.2  per  cent  for  the  State.  The  illuminating  oil  averaged  31.2 
per  cent. 

Most  of  the  oils  contained  considerable  proportions  of  paraffin  wax 
and  practically  no  asphalt. 
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MID-CONTINENT  FIELD. 

The  area  included  in  this  field  consists  of  southeastern  Kansas,  the 
oil  regions  in  the  new  State  of  Oklahoma,  and  northern  Texas.  The 
field  is  naturally  bounded  on  the  south  by  the  uplift^  which  has 
rendered  the  rocks  too  disturbed  to  admit  of  their  containmg  valuable 
oil  supplies. 

The  geological  conditions  prevailing  in  the  Mid-Continent  field 
have  been  discussed  in  previous  reports.  Kansas  has  developed 
twenty-five  oil  and  gas  pools,  ranging  generally  from  northeast  to 
southwest  through  the  following  counties:  Franklin,  Miami,  CoflFey, 
Anderson,  Linn,  Greenwood,  Bourbon,  Allen,  Woodson,  Wilson, 
Neosho,  Sumner,  Cowley,  Chautauqua,  Montgomery,  and  Labette. 
They  continue  to  the  southwest  in  Oklahoma.  Farther  south  the 
wells  are  deeper,  and  with  depth  the  oils  become  lighter  in  gravity 
and  contain  less  asphalt.  During  1907  drilling  was  very  dormant  in 
the  Kansas  field,  but  the  enormous  development  of  the  Glenn  pool 
stimulated  development  in  all  parts  of  OMahoma.  The  most  sig- 
nificant extensions  of  area  were  north  and  south  of  the  Glenn  pom, 
the  development  of  the  Delaware  pool,  and  the  increased  activity  in 
the  Morris  pool.  The  finding  of  valuable  wells  in  the  old  Muskogee 
field  indicates  that  much  off  will  be  developed  between  Muskogee 
and  Okmulgee.  The  tendency  to  look  for  oil  at  greater  depth  has 
been  rewarded  to  some  extent  near  the  Glenn  pool,  but  it  is  evident 
that  the  limitations  both  in  area  and  depth  or  the  Oklahoma  pools 
have  not  yet  been  reached,  and  no  safe  predictions  can  be  made  as 
to  the  probable  developments  of  the  next  few  years. 

The  following  are  the  principal  oil  districts  in  the  State  of  Okla- 
homa: 

('hen)keo  Nation: 

Childers. 

Coodys  Bluff. 
Shallow  Hand.  Delaware. 

Alluwe. 

Chelsea. 

Copan. 

Webber. 

Bartlesville. 
Deep  Band  . . .«  Canev  River. 

IIog8h<x)ter. 

Ramona. 
(Bird  Creek. 
Osage  Reservation: 

Cleveland. 
Creek  Nation: 
Glenn  i)ool. 
Redfork. 
Morris. 
Bald  Hill. 

Chickiisaw  Nation: 

Wheeler. 
Seminole  Nation: 

W^ewoka. 
Kiowa  County. 

Gotebo. 
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After  repeated  hearings  of  all  interests  concerned,  the  Secretary 
of  the  Interior  revised  the  regulations  governing  leasing  of  oil  and 
gas  lands  of  members  of  the  Five  Civifized  Tribes.  Coj)ies  can  be 
obtained  from  the  Secretary's  office  by  asking  for  ''Revised  Regu- 
lations of  April  20,  1908.'' 

PRODUCTION. 

As  in  the  year  1906,  interest  in  the  Kansas  field  was  entirely  sub- 
ordinated to  OklahomfiL  with  the  result  of  only  one-tenth  as  many 
wells  being  drilled  in  Kansas  as  in  the  new  State.  The  total  pro- 
duction for  the  field  amoimted  to  46,846,267  barrels,  more  tnan 
double  the  output  of  22,836,553  barrels  in  1906.  A  dominant  feature 
of  this  great  production  was  the  output  of  the  Glenn  pool.  ' 

Glenn  pool. — The  history  of  the  oiscovery  and  rapid  development 
of  the  Glenn  pool  was  given  in  this  report  for  1906.  At  the  oegin- 
ning  of  1907  ttiis  pool  was  showing  a  monthly  production  of  385,939 
barrels  of  oil.  This  increased  rapidly  until  October,  in  which  month 
the  enormous  aggregate  of  2,441,622  barrels  was  produced.  From 
this  culminating  figure  the  p6ol  began  to  decline,  in  spite  of  active 
drilling  and  encouraging  the  wells  with  nitroglycerine,  and  in  two 
montl^  at  the  close  of  the  year  it  had  declined  to  the  rate  of  six 
months  before. 

At  the  beginning  of  the  year  the  estimate  for  the  production  of  1907 
was  about  30,000,000  barrels  for  the  entire  Mid-Continent  field,  but 
the  actual  product  so  far  outstripped  this  as  to  render  it  a  grave 
problem  to  take  care  of  the  enormous  supply.  This  was  accom- 
plished chiefly  by  the  large  number  of  steel  storage  tanks  built  by 
the  Prairie  Oil  and  Gas  Company  and  by  private  producers,  with 
a  smaller  number  by  the  Texas  company  and  the  Gulf  company. 
About  100  steel  tanks  built  by  the  producers  were  bought  by  the 
Prairie  Oil  and  Gas  Company  full  of  oil,  the  tanks  being  bought  at- 
cost  to  the  producers.  At  the  beginning  of  the  year  the  project  of 
building  two  pipe  lines,  oncy  by  the  Texas  company  and  the  otner  by 
the  Gufi  company,  from  the  Glenn  pool  to  the  Gulf,  was  undertaken 
and  capitalized,  and  it  was  finished  by  the  time  the  Glenn  pool 
reachea  its  maximum  output.  These  8-inch  pipe  Unes,  one  430  and 
the  other  450  miles  in  length,  built  with  record-breaking  rapidity, 
served  to  relieve  the  congestion  of  oil. 

The  details  of  the  Gulf  Pipe  Line  follow. 

The  line  as  at  present  constructed  has  six  pumping  stations,  as 
follows:  Watkins  and  Chambers  in  Oklahoma,  and  Lenoir,  Big 
Sandy^  Lufkin,  and  Sour  Lake  in  Texas.  The  distance  between  sta- 
tions IS  as  follows:  Watkins  to  Chambers,  79  miles;  Chambers  to 
Lenoir,  78  miles;  Lenoir  to  Big  Sandy,  89  miles;  Big  Sandy  to 
Lufkin,  82  miles;  Lufkin  to  Sour  Lake,  91  miles. 

The  station  at  Watkins  is  of  a  somewhat  temporary  character, 
the  pmnps  in  use  being  simple  duplex  noncondensing  steam  pumps 
of  size  18  inches  by  5  mches  by  18  inches,  operated  by  steam  from 
boilers,  the  fuel  for  which  is  natural  gas  from  the  Glenn  pool  field. 

The  station  at  Chambers  is  of  modem  design  and  construction, 
having  three  main  pumps  which  are  triple  expansion  duplex  con- 
densing, size  11  inches  by  17  inches  by  28  inches  by  5^  inches  by  24 
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inches.    They  are  operated  by  steam  from  boilers,  the  fuel  for  which 
is  bituminous  coal. 

The  stations  at  Lenoir,  Big  Sandy,  and  Lufkin,  Tex.,  are  alike  in 
construction.  In  each  station  are  four  imits  of  Gould's  triplex  power 
pumps,  whose  plungers  are  51  inches  by  16  inches.  Each  of  these 
pumps  is  operated  by  a  Homsby-Akroyd  oil  engine  of  single  cylhider 
type,  each  of  nominal  capacity  of  90  horsepower,  and  ea^  operated 
by  crude  oil  as  fuel. 

Two  37,500-barrel  working  tanks  are  located  at  each  of  the  four 
last-mentioned  pumping  stations. 

At  Sour  Lake  connection  is  made  with  the  Gulf  Pipe  Line  Com- 
pany's 6-inch  lines  from  Sour  Lake  to  the  Gulf  Kefining  Company's 
refineries  and  docks  at  Port  Arthur,  Tex.,  34i  miles  distant. 

The  station  at  Sour  Lake  not  only  serves  the  purpose  of  pumping 
oil  for  the  throiigh  pipe  line  system,  but  also  for  local  lines  of  the 
company  in  the  State  of  Texas.  The  pumps  in  use  at  Sour  Lake  are 
duplex  compound  condensing,  operated  by  steam  from  boilers  for 
wmch  crude  oil  is  used  for  fuel. 

The  capacity  of  the  main  line,  with  pumping  stations  as  at  present 
located  and  equipped,  is  14,000  barrels  dauy.  The  main  8-inch  line 
from  Watkins  to  Sour  Lake  is  almost  an  air  line,  with  but  few  deflec- 
tions. The  work  of  pipe  laying  was  started  February  13,  1907,  and 
was  complete  August  13,  1907,  exactly  six  months  later.  The  first 
oil  was  pumped  from  Watkins  station,  in  the  Glenn  pool,  August  15. 
1907.     The  country  traversed  presented  a  number  of  difficult  ana 

Eeculiar  engineering  problems.  A  spur  of  the  Ozarks,  1,200  feet  high, 
ad  to  be  crossed,  and  for  miles  through  this  section  there  was  no  soil, 
the  ditch  being  blasted  into  soUd  rock.  The  rainiest  winter  for  years 
caused  serious  inconvenience,  and  numerous  shallow  prairie  streams 
delayed  the  construction  until  enough  pipe  lengths  could  be  screwed 
together  on  the  near  shore,  a  windlass  ngged  iip  on  the  far  shore,  and 
•  the  jointed  sections  pulled  across  the  stream.  Streams  Uke  the  Neches 
River  and  Sulphur  Creek  were  spread  over  bottoms  miles  wide.  The 
directness  of  the  course  adopted  required  the  hauling  of  practically 
all  of  the  pipe  from  railroad  unloading  stations  for  distances  in  some 
cases  as  much  as  20  miles,  and  in  many  instances  the  heavy  sections 
of  pipe,  weighing  600  pounds  each,  had  to  be  carried  long  distances 
on  the  shoulders  of  the  laborers,  owing  to  the  roughness  of  the  coimtry 
traversed.  The  location  of  pumping  stations  at  approximately  e(}ual 
distances  apart,  adjacent  to  water  supply  and  at  the  proper  elevation, 
involved  unusual  engineering  skill. 

More  than  1,500  laborers,  divided  into  10  gangs,  were  employed  in 
the  work.  A  schedule  of  more  than  2  miles  per  day  was  figured  out 
in  advance,  and  so  accurate  was  the  estimated  rate  of  progress  that 
when  the  gaps  were  closed  up  it  was  found  that  the  various  ^angs  of 
workmen  had  finished  their  work  with  an  average  difference  of  time  as 
compared  with  the  schedule  of  not  more  than  tour  days. 

Tne  rate  of  flow  of  the  oil  in  the  line  is  such  that  but  for  the 
necessity  of  relaying  at  the  intermediate  stations  only  ten  days  would 
be  required  to  transport  it  from  one  end  of  the  pipe  line  to  the  other; 
one  additional  day  tor  relaying  at  each  station  brings  the  total  up  to 
fifteen  dajs. 

The  8-inch  pipe  line  of  the  Texas  company  begins  at  Tulsa  and 
passes  through  Henryetta,  Stuart,  and  Armstrong,  Okla.;  it  crosses 
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die  Red  River  at  Denison,  and  continues  thence  to  Sherman,  Dallas, 
Corsicanay  Concord,  Bobbm,  and  Humble,  in  Texas.  At  Hiunble  it 
connects  with  the  6-inch  system  from  that  point  to  Port  Arthur  and 
Port  Neches.  This  line  takes  in  Dayton,  Sour  Lake,  Beaumont,  and 
Nederland.  The  line  was  commenced  early  in  February,  1907,  and 
completed  in  January,  1908.  Its  daily  capacity  is  from  17,000  to 
18,000  barrels. 

At  all  of  the  trunk  line  stations  there  are  at  least  two  37,500-barrel 
tanks.  At  Tulsa  there  are  32  of  these  tanks,  at  Dallas  14,  at  Corsicana 
3,  at  Humble  5,  at  Sour  Lake  7,  at  Beaiunont  (Garrison)  14,  and  at 
Nederland  12.  Li  addition  to  this  there  are  a  large  mmiber  of  tanks 
connected  with  the  refineries  at  Dallas,  Port  Arthur,  and  Port  Neches. 

In  the  following  tables  are  shown  the  production  and  value  of  pe- 
troleum in  the  Mid-Continent  field  since  1889: 

Production  of  crude  petroleum  in  the  Mid- Continent  oil  field,  1889-1907,  by  States,  in 

barrels. 


Year. 


iga»  to  m&, 

1S90„ 

1307 

139g,.. 

lS98.,.-.-„ 
19IX).„„..- 
laoi  ,-.,,.. 

1902 

IflOJ., 

Ii04 

MOV.. 

IW.-..*... 
1007........ 


KanBOA. 


110,530 

113,571 

81.006 

Tl.OSO 

€0,700 

H714 

m,  151 

331, 74» 

032,214 

4^2^,770 

«12,01S,40fi 

'^l,7lS|a« 

e,5M,I28 


Oklahoma, 


337 
170 


6,472 
10,0U> 
37,100 

138,  on 

366, 74B 


a 


521 


Northern 


1,400 
G5,0U5 

544,  euo 

Q€8,4S3 
ftfluO,546 

617,  sn 
60i,i?eo 

5f^,l02 

fi20>2g2 

1,117,905 

012,618 


Tot*!. 


no,Si7 

115  J4l 
147,648 
616,  GOO 

017,220 

03&>«96 

086,720 

!,573,0»S 

6,1SS,629 

12,533,777 

22,  £39,553 

46,846,267 


a  Includes  ootintles  of  Navarro,  Jack,  and  McLennan. 
b  InchideB  a  small  production  in  southern  Texas. 
e  Includes  theproauction  of  Oklahoma. 
d  Included  in  Kansas  production. 

In  Uie  following  table  is  shown  the  total  production  of  crude  petro- 
leum from  the  Mid-Continent  field  from  1889  to  1907,  inclusive,  with 
its  percentage  of  the  total  production  of  the  United  States,  and  the 
quantity  and  percentage  or  increase  and  decrease  each  year: 

Production  of  crude  petroleum  in  the  Mid- Continent  field,  1889-1907,  in  barrels. 


Froductlon. 

Pnnoent- 

agp  of 
total  pro- 
auction. 

luer^w. 

Dflcrpaee, 

Porcentagcu 

¥W» 

iQcreftSC 

Dccrewe. 

ism 

fiOO 

],200 

1,430 

6080 

IB,  010 

40,130 

44,407 

116.141 

147,648 

616, 60D 

738,183 

917,226 

980,  esw 

086,720 
1,57^,086 
3, 186,629 
12,533,777 
23,S36,553 
46,846,267 

laoQ    ,..,, 

WO 
230 
3,6fi0 
12,090 
22,120 
4,337 

3^ 
^^ 
121,fiS3 

imo42 

72,471 

imoo 

IB*  17 
3S6l34 

26158 
122:82 

10*81 
lfiS.03 

28L23 
317.63 

10*72 

24,25 
7*» 

itti    ..   -.- .*,.. 

ins       -„,*. 

!S;:. :::":-::'..-. 

0*04 
0.0S 
0,08 
0.19 
a  24 
1.L1 
1*29 
1.44 
1.43 
LU 
1.57 
5,28 
9.30 
18,ft5 
28.20 

laM....,  >..,.,.,..... 

1806,.. ,„ 

iaB6>.,,.,. 

1817-.-.-.-*....**. 

fiS::::::::;:;::::;::;.:".:.. 

iaoo,.-...^............**< 

wB:::;;;::;;;::::;:"::".-" 

Mm... ,,.„„„„,-.„,. 

1908,,  „„,,„... ,. 

a,976 

0.30 

lOOV ..„,., 

580,365 

4,613,544 

6,347,148 

10,302,776 

24,009,714 

50* «» 
303.38 
100*60 

82.30 
105*14 

JAM                 --.*** 

]90t' .11.. ».........,.* 

UDSI*...!!..- - 

lOOT.       *      -„..,....,.,.. 

\ 

V""^" 
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Production  and  value  of  crude  petroleum  in  the  Mid-Continent  Jieldj  1905-1907,  by  States, 

in  barrels. 


Kansas  and  Oklahoma. 

TotaL 

Year. 

Quantity. 

Vahie. 

Quantity. 

Value. 

Quantity. 

Vaiue. 

1905 

12,013,495 
21,718,648 
45,983,640 

16,546,398 
9,616,198 
18,478,658 

520,282 

1,117,905 

912,618 

1361,604 
740,642 
721,677 

12,633,777 
22,836,663 
46,846,267 

t6, 906, 002 

1906 

10,366,740 

1907 

19,200,236 

STOCKS. 

The  statement  of  the  production  from  this  field  refers  entirely  to 
the  oil  taken  from  the  wells  and  sold  or  measured.  In  addition, 
there  was  an  unusually  great  quantity  of  oil  held  by  the  producers 
on  the  leases.  This  is  included  under  the  head  of  field  stocks,  the 
actual  quantity  of  which  can  not  be  accurately  given,  but  which  is 
estimated  by  the  Oil  Investors  Journal  to  amount  to  about  6,650,000 
barrels  on  January  1,  1908. 

In  addition  to  these  stocks  held  by  the  producers  the  contents  of 
the  great  steel  tankage  built  during  the  year  and  of  the  tank  farms 
already  owned  by  the  Prairie  Oil  and  Gas  Company  make  the  total 
stocks  at  the  close  of  1907  in  the  Mid-Continent  field  amount  to  over 
45,000,000  barrels. 

WELL  RECORD. 

The  following  table  gives  the  well  record  in  the  Mid-Continent 
field  for  1907: 


Well  record  in  Mid- Continent  field  in  1907, 


TiiHtriot 

Wells  driUed. 

Aban- 

OU. 

Oaa. 

Dry. 

TotaL 

doned. 

Northern  Texas: 

CTkTuinAna.   Pnwpll            

71 
17 
10 

6 

1 

52 
9 
3 

129 
27 
13 

24 
3 

Henrietta    

South  Bosouo 

Jack  C-ounty 

•• 

Total        

98 

b7i 
b3,4Si 

7 

268 
149 

64 

if 

327 

169 
3,980 

27 

(cy 

Kanaaa  «•                

Oklahoma  a 

Total                         

3,558 

417 

406 

4,383 

(c) 

Grand  total.                  

3,656 

424 

472 

4,662 

(o 

a  FIgurcfl  taken  from  Oil  City  Derrick. 

h  Kansas  total  initial  production,  912  barrels;  Oklahoma,  450,686  barrels. 

«  Unknown. 
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Production  of  crude  petroleum  in  Kansas  and  Oklahoma  in  1906  and  1907 ^  by  months^  in 

barrels. 


Uonth. 


1906. 


1907. 


Pipe41no 


January ..., ■    1,472,214 


Feibruar J . 

March 

Apill,-.,,-- 

July 

Auguat.*... 

JSGptemlM*r, . 
DctolM?! . . , , 


Total. 


i.ssa,53i 

l,fiBa,lS2 
1.779, 23t 
1,711,941 
1,^388,433 
2i  023, 315 
1,779.263 
1,546.719 
2,000,6^ 
1.945.195 
2, 1^3, 562 


21,104,156 


of  cnidQ  by 
nil  and  troo- 
BUmptlon  by 


3G,3U 
27,226 

34.719 
41,711 
47,900 
49, 5*^ 
47.724 
48,04^5 
57,  «* 
47,7-30 
SO,  099 


TotiU. 


t,a79,rfi7 
1,729,^125 
1,813.970 
l,7»a,(J52 
t.J3fi,Sa3 
2.07l,T<jl 
l.ii3U,987 
1,594,765 
2,D0A,rtS 

i.cir2.g24 

2,213,631 


21,718,048 


inptsliDfl 
runs. 


2,C58a04 
2p3fl4,5,'il 
3,090, 43fi 
3,614,(150 
3,747,<J39 
3,  £22,004 
3,  SOD, 672 
4,131,084 
4,10&,fj7l 
4,841.057 
4,451,084 
4.149,149 


44,550,341 


iFihIpmentfl 

of  cnidcT  by 

rail  and  oozi- 

aiiraptlon  by 

ivQncTlpfl 

Hn<l  lup] 


^,**a5 
9J.5;it 
100,200 
103, 8S2 

io&,0'r3 

106,090 
110,618 
ll8,20fT 
110,*kjr 
117,272 
107,  410 
l27.ftSl 


Total. 


2,441^969 
2.  456,Q<j2 
3,l«0,73S 
3.7L8.502 
3,652, 0»2 
3,92S,7M 
4,001,290 
4,250,190 
4,309,332 
4,058.329 
4,559,394 
4.277,010 


4h283,3f^  I    45,(^,049 


a  Averago  quantity  run  to  refineries. 
PRICES. 


In  the  following  tables  are  ^iven  the  prices  paid  by  the  Prairie  Oil 
and  Gas  Company  for  the  oils  of  different  grades  in  Kansas  and 
Oklahoma  during  the  years  1905,  1906,  and  1907;  also  the  average 
monthly  price  during  1906  and  1907: 

Range  of  prices  paid  for  petroleum  by  the  Prairie  Oil  and  Gas  Company  in  Kansas  and 
Oklahoma  in  1905,  1906,  and  1907,  per  barrel. 


30°  to  '  294°  to  I  29°  to  28*°  to  '  28°  to 


Date. 


1905. 
January  1 . . . 
Januarys... 
January  11... 
January  31... 

March  25 

April  12 

AprillS 

ADT1125 

liay27 

June  17 

September  12 
September  28 
October  20. . . 


32°  and  314°  to 
above.      &°. 


10.80 
.77 
.72 
.70 
.68 
.66 
.61 
.57 
.53 
.50 
.50 
.51 


10.75 
.72 
.67 
.65 
.63 
.61 
.56 
.52 
.48 
.45 
.46 
.48 
.49  < 


31°  to 
31  J°. 


304°  to 
31°. 


SO.  70 
.67 
.62 
.60 
.58 
.56 
.51 
.47 
.43 
.40 
.42 
.45 
.46 


SO.  65 
.62 
.57 
.55 
.53 
.51 
.46 
.42 
.38 
.35 
.38 
.42 
.43 


30§°. 


SO.  60 
.57 
.52 
.50 
.48 
.46 
.41 
.37 
.33 
.30 
.34 
.39 
.40 


29i°.        I)°.        28i° 


SO.  55 
.52 
.47 
.45 


.25 
.30 
.35 
.35 


SO.  50 
.47 
.42 
.40 


SO.  45 
.42 
.37 
.35 


22°  to 
28°.a 


SO.  40  SO.  39 

.37  I          .36 

.32  .31 

.30  .29 


Date. 

.12°  and 
above. 

Heavy. 

Date. 

1907. 

January  1  

l-ebniary  11 

MarchO 

32°  and'  314°  to  '  31°  to  !  30i°  to    30°  to  ' .,-._ 
above.      $2°.        31  J°.    |    31°.        30i°.    '  "<^*vy. 

1906. 

January  1 

July  28 

Auguat 2 

Augn8t9 

Auguat  15 

August  28 

SO.  52 

.50 
.48 
.45 
.42 
.39 

1 
SO.  35 

.35 
.35 
.32 
.29 
.26 

SO.  39 

.40 
.41 

fO.36  j    S0.33 

.37          .34 
.38          .35 

S0.30  j    S0.27        S0.26 

.31           .28            .27 
.32          .29  ;         .28 

aiieavy. 


5150G— M  B  1907,  PT 
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Average  monthly  price  of  Kansas  and  OJdahoma  crude  petroleum^  per  barrel  of  4^  gallons^ 

in  1906  and  1907,  by  rrumths. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Novombor 

December 

Average 


1906. 


32«  and 
above. 


.52 

:Si 

.39 
.39 
.39 
.39 


.47 


Heavy. 


10.35 
.35 
.35 
.35 
.35 
.35 
.35 
.301 
.26 
.26 
.26 


.311 


1907. 


32*  and 
above. 


SO.  39 


.41 
.41 
.41 
.41 
.41 
.41 
.41 
.41 
.41 


.40} 


Heavy. 


10.26 
.261 
.27} 
.28 
.28 
.28 
.28 
.28 
.28 
.28 
.28 
.28 


.271 


KANSAS. 


Production, — The  following  table  gives  the  production  and  sales  of 
crude  petroleum  in  Kansas  in  1907: 

Production  of  crude  petroleum  in  Kansas  in  1907,  in  barrels. 

Quantity  piped  from  wells  in  Kansas  to  refineries 449,  211 

Rail  shipments  in  Kansas '. 263, 881 

Estimated  quantity  piped  from  other  wells  in  Kansas  and  sold 1,  696, 429 

Total  sales  in  Kansas 2, 409,  521 

Total  value $966, 134 

The  United  States  Geological  Survey  sent  out  a  special  inquiry  to 
each  producer  of  petroleum  in  the  United  States  to  ascertain  the 
quantity  of  oil  produced  and  sold,  together  with  a  report  of  field  op- 
erations, in  order  that,  when  this  system  is  perfectea,  it  will  supple- 
ment the  statistics  obtained  through  pipe  lines  and  other  transpor- 
tation companies,  and  aflFord  a  basis  for  ascertaining  the  production 
of  oil  in  eacn  county  and  each  pool.  Returns  from  ILansas  are  practi- 
cally complete  and  show  the  following  division  by  counties  of  the  pro- 
duction already  given.  A  portion  or  this  given  as  ** production"  was 
taken  from  storage,  but  as  it  entered  into  consumption  in  1907,  it  is 
considered  as  mft'keted  production  for  that  year. 

Quantity  and  value  of  petroleum  produced  and  sold  in  Kansas  in  1907,  by  countiet. 


County. 


,  Quantity. 


Barrett. 

Allen 190,352 

Bourbon 7,228 

Chautauqua 1, 142, 113 

Klk 26,505 

Franklin 183, 124 

Lal>otlo 14,457 

Miami 31,324 

MontRomrry 472,266 

Noosho 337,333 

Wilson 4,819 

Total 2, 409, 521 

I 


Value. 


176.246 

2.8aS 

457.474 

10,616 

73.350 

5,791 

12.517 

1R9.166 

135,119 

1,930 

9U5.134 
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Comparative  analyses  of  Kansas  petroleums. — During  the  spring  of 
1908  Mr.  J.  P.  Dunlop  collected  104  samples  of  petroleum  embracing 
all  the  developed  pools  of  the  Mid-Continent  neld.  A  sample  of  1 
gallon  was  collected  from  each  well  and  a  5-gallon  sample  from  each 
important  tank  farm  or  pipe  line.  These  cans  were  sealed  by  solder- 
ing as  soon  as  the  cans  were  filled  at  the  wells,  and  were  then  expressed 
direct  to  Washington.  The  examination  of  the  well  samples  from  the 
Kansas  portion  of  the  field  has  been  completed  as  to  specific  gravity 
and  comparative  distillation  tests,  and  these  are  given  below  as  follows: 
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OKLAHOMA. 

Production. — ^The  following  table  shows  the  productioii  and  sales  of 
crude  petroleum  in  Oklahoma  in  1907: 

Production  of  crude  petroteum  in  Oklahoma  in  1907 ,  in  harrdi. 

Estimated  quantity  shipped  from  Glemi  pool  and  sold 19, 926, 995 

Quantity  piped  from  wells  in  Oklahoma  to  refineries 373, 372 

Estimated  quantity  piped  from  other  wells  in  Oklahoma  and  sold 23, 048, 806 

Rail  shipments  (outside  Glenn  pool)  in  Oklahoma 174,955 

Total  sales  in  Oklahoma 43,624,128 

Total  value $17,513,524 

During  the  year  1907  more  rapid  development  of  the  oil  and  gas 
resources  of  the  former  Indian  Territory  was  made  than  at  any  time 
preceding.  This  was  especially  true  in  the  lands  of  the  Creek  Nation, 
the  greatest  activity  in  this  direction  having  been  heretofore  in  the 
Cherokee  Nation.  There  has  been  some  prospecting  in  the  Chicka- 
saw, Choctaw,  and  Seminole  nations,  and  many  thousands  of  acres 
of  Indian  land  have  been  leased. 

The  large  increase  in  the  production  of  oil  in  the  fields  of  the  former 
Indian  Territory  is  shown  by  the  following  statement,  which  has 
been  prepared  from  the  most  reliable  sources  and  gives  the  approxi- 
mate number  of  barrels  of  oil  marketed  during  each  month  of  the  fiscal 
year  ending  June  30,  1907: 

Oil  marketed  from  Indian  lands  during  fiscal  year  ending  June  30^  1907. 

Barrels.  Barrels. 


July,  1906 980, 000 

August,  1906 990, 000 

September,  1906 925, 000 

October,  1906 1,265,000 

November,  1906 1, 250, 000 

December,  1906 1, 365, 000 

January,  1907 1, 595, 000 


February,  1907 1,707,000 

March,  1907 2,366,000 

April,  1907 2,970,000 

May,  1907 3,154,000 

June,  1907 3,150,000 

Total 21,717,000 


A  vast  quantity  of  the  oil  produced  in  the  Creek  and  Cherokee 
nations  is  stored  m  tanks,  it  being  estimated  that  on  June  30,  1907, 
there  were  18,000,000  barrels  so  held  within  the  limits  of  these  reser- 
vations. 

The  total  quantity  of  crude  petroleum  run  from  wells  on  the  Osage 
Nation  during  the  year  1907  was  5,143,971  barrels,  of  which  there 
was  run  to  the  Prairie  Oil  and  Gas  Company  a  total  of  5,085,232  bar- 
rels; to  the  Uncle  Sam  Oil  Company,  56,758  barrels;  to  the  Superior 
Refining  Company,  2,003  barrels,  and  sold  to  operators  for  fuel,  768 
barrels. 
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In  the  following  table  is  given  a  statement  of  the  quantity  of  crude 
petroleum  produced  by  the  Indian  Territory  Illummating  Oil  Com- 
pany and  its  sublessees  from  wells  in  Osage  Nation,  Oklahoma,  from 
1903  to  1907,  inclusive: 

Production  of  crude  petroleum  by  the  Indian  Territory  Illuminating  Oil  Company  and  its 
sublessees  from  January  1,  1903,  to  December  Sly  1907. 


Barrels. 

1906 5,219,106 

1907 5,143,971 


Barrels. 

1903 56,905 

1904 652,479 

1905 3,421,478 

On  December  31,  1907,  there  had  been  1,271  wells  drilled  in  the 
Osage  Nation,  837  of  which  were  producing  oil,  71  were  producing 
gas,  and  363  were  dry  and  exhausted  wells,  producing  neither  oil  nor 
gas.  On  December  31,  1906,  there  had  been  1.080  wells  drilled  on 
this  reservation,  of  which  716  were  producing  oil;  66  were  producing 
gas,  and  298  were  dry.  This  is  an  increase  of  121  producing  oil  wells, 
5  ^as  wells,  and  65  dry  and  exhausted  wells,  a  total  of  191  wells 
dnlled  during  the  calendar  year  1907. 

In  the  following  table  is  shown  the  number  of  wells  drilled  in  the 
Osage  Nation  by  the  Indian  Territory  Illuminating  Oil  Company  and 
its  sublessees  from  1903  to  1907,  inclusive: 

Oil  and  gas  wells  in  the  Osage  Reservation,  190S-1907. 


Total  wells  completed  to — 


Com-         Pro- 
pleted.     duotive. 


Qas. 


Dry. 


January  1, 1903... 
Deoember  31. 1904 

June  10, 1906 

Deoember  31, 1906 

June  10, 1906 

Deoember  31, 1906 

June  30, 1907 

December  31, 1907 


30 

361 

544 

704 

862 

1,080 

1,155 

1,271 


17 
243 
355 
462 
560 
716 
779 
837 


11 
97 
155 
197 
238 
298 
309 
363 


Estimated  production  and  sales  of  crude  petroleum  from  Glenn  pool  in  1907,  by  mxmths. 


Barrels. 

January 385^  939 

February &72, 414 

March 1,0S4,636 

AprU l,71»,07fl 

May I,923,2ft2 

June I,97tl22 

July 1,922,387 


Barrels. 

August 2,003,607 

September 2, 309, 205 

October 2, 441,  622 

November 1, 971, 595 

December 1, 625, 127 


Total 19,926,995 
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The  following  diagram  shows  the  variations  in  production  of  the 
Glenn  pool  in  1907: 
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Fia  a.  -  Rise  and  decline  of  the  output  of  the  Olenn  pool  in  Oklahoma,  in  1007,  by  montha,  in  barrela. 
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Well  record. — The  following  table  gives  the  well  record  in  Okla- 
homa in  1907,  by  districts: 

Well  record  in  Oklahoma  in  1907 y  by  districts.'* 


Wells  drilled. 

District. 

OU. 

Total 
initial 
produc- 
tion. 

Oas. 

Dry. 

Total. 

Cherokee 

2,218 
144 

1,090 
16 
12 

139,206 
16,350 

303,105 
524 
600 

76 
16 
38 
8 
13 

185 
15 
97 
12 
18 

2,478 

OfMure ...        

174 

cSSr:;;;::::::::::::::::::::::::::::::::::::::::::::::::::: 

1,226 
36 

Cleveland 

Other 

47 

Total 

3,484 

459,685 

149 

327 

3,960 

a  Taken  from  Oil  City  Derrick.. 
GULF  FIELD. 

Collectively  the  Gulf  field,  including  the  oil  fields  of  Louisiana  and 
coastal  Texas  (northern  Texas  excepted)  showed  a  decline  in  total 
production,  nevertheless  new  developments  were  sufficient  to  keep 
mterest  up  to  the  level  of  1906,  as  was  shown  by  general  activity  in 
well  dril  ing.  As  in  the  Mid-Continent  field,  the  oil  possibilities  of 
Texas  and  Louisiana  are  by  no  means  ascertained,  and  the  probability 
lies  on  the  side  of  the  discovery  of  other  highly  productive  areas. 

In  the  Gulf  field  the  accumulation  of  petroleum  is  determined  by  a 
type  of  geologic  structure  which  is  unique.  The  oil  occurs  in  very 
recent  rocks.  All  of  these  formations  are  characterized  by  flat  or 
gently  sloping  strata,  in  which  occur  peculiar  domes.  These  domes 
are  perhaps  uplifts,  |)erhaps  the  results  of  the  subterranean  crystalliza- 
tion of  soluble  materials,  salt,  gypsum,  and  limestone,  which  have  been 
brought  up  from  relatively  great  depth  and  which  ma  v  have  elevated  the 
strata  above  into  their  present  position,  forming  tnese  characteristic 
domes  or  '* mounds,"  as  they  are  called.  Drilling  on  the  top  or  sides 
of  these  mounds  has  freauently,  as  at  Spindle  Top,  developed  large 
oil  gushers  associated  with  salt  Water.  Drilling  only  a  short  distance 
from  the  sides  of  these  low  domes  shows  a  continuance  of  the  surface 
formations  to  depths  beyond  the  practical  reach  of  the  drill  without 
finding  any  of  the  characteristics  of  the  moimd  formations.  There 
are  many  of  these  mounds,  and  thev  are  attractive  regions  for  drilling. 

Most  noteworthy  in  1907  was  the  great  gusher  struck  at  Anse-la- 
Butte,  in  Louisiana,  on  account  of  its  developing  a  field  40  miles  east  of 
Jennings. 

PRODUCTION. 

In  the  following  table  is  given  the  production  of  the  Gulf  field  for 
the  year  1907,  by  months. 
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Production  of  crude  petroleum  in  the  Gulf  field  in  1907  ^  by  numtha,  in  harreU. 


Month. 


I     Texaa. 


fe 


jnuary,., 
'cbmary.. 

Anril....... 

my -- 

Jutie . . . 

Julr 

Aogueli . , . . 
September. 
0<?tt)l>er.^„ 
Movpmber . 
December.. 


S7G.fiie 
5S8,161 
.I24hGIS 
,115,721 

935,933 
903,  f<m 
933,  S^ 
S73^213 
B7US52 
695.759 
985.  DS7 


Total.......... ,,... ,--.-. '  n.4io.a7a 


Louidaiu. 


S^.200 
434.465 

294.777 
251.962 

^^i^,9(l0 

305,032 
4<U,2a8 
428,392 

329,  er9 

5£7.204 


Total. 


1.4a6,0lA 
1.322.©» 
1,505,511 
1.410,496 
1.257.19$ 
1, 163,^03 
1.20i,«4ll 
1,403.047 

t,3ai,«os 

1,190,531 
1.483. 053 

1,629.470 


.•J.000.221       1H,410.299 


Production  of  cntde  petroleum  in  the  Gulf  field,  1889 

-1907,  by  States,  in  barrels. 

• 

Year. 

Coafltal 
Texas. 

Louisiana. 

ToUL 

1889  to  1900 

2,441 
3,693,113 
17,466,787 
17,453,612 
21.672,311 
27.615,907 
11,449,992 
11,410,078 

2,441 

1901 

*'648,*6i7' 
917,771 
2,958,958 
8.910,416 
9.077,628 
6,000,221 

3,593,113 

1902 

18,014,404 

1903 

18,371,383 

1904 

24,631.269 

1905 

36,526.323 
20.627,820 

1906 

1907 

16,410,299 

Production  and  valu^  of  crude  petroleum  produced  in  the  Gulf  field,  1905-1907,  in  barrels. 


Year. 

Coastal  Texas. 

Louisiana. 

TotaL 

Quantity. 

Value. 

17,190,658 
5,825,036 
9,680,286 

Quantity. 

Value. 

Quantity. 

Value. 

1905 

27.615.907 

8.910.416 
9.077.528 
5,000,221 

$1,601,325 
3.557.838 
4,063,033 

36.526,323 
20.527,520 
16.410,299 

98,791,963 

190(i 

1907 

11,449,992 
11,410,078 

9,382,874 
13,743.319 

In  the  following  table  is  shown  the  production  of  crude  petroleum 
in  the  Gulf  field  from  1889  to  1907  with  its  percentage  of  the  total 
of  the  United  States,  the  increase  or  decrease  each  year,  and  the 
percentage  of  increase  or  decrease : 

Production  of  crude  petroleum  in  (he  Gulf  field,  1889-1907,  in  barrels. 


Produc- 
tion. 

Percent- 
age of 
total  pro- 
duction. 

Increase. 

Decrease. 

Peroentage. 

Year. 

Increase. 

Decreaae. 

18K9 

4S 

rA 

54 
45 

50 

50 

IWK)                         

t> 

12.50 

1891                                              .     .. 

1892 

. 

9 

1            ia67 

iHO.'i                                   

5 

10 



11.11  1 

1894     

2a  00 

1895                                      



ii;.A7 

189<i 

50 
50 

1 

1897                                           

189S 

1,450 

5?X) 

0 

3.603.113 

1.400 

920' 

5:« 

2,8oaoo 

1899                                          

63.45 

loaoo 
..........V. 

1900 

1  . 

1901                                             

5il8 
20  29 
18.29 
21.03 
27.11 
16i23 

9.88 

,3.593.113 

14.421.291 

35(->.979 

6.250.8H6 
11,895,054 

46i.'38" 

L98 
3107 

1902 

IK.  014. 404 
18,  .171,38:1 
24.6:n.2(J0 
36.526.323 
20.527.520 
16,410.299 

190;i                                     

1904 

1<K)5                                          

4a  29 

1906 

15.998.803 
4,117,221 

43L80 

1907                                         

3a  06 
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In  the  following  table  will  be  found  the  number  of  wells  completed 
in  1907  in  the  different  districts  of  the  Gulf  field.  Most  of  the  well- 
record  information  of  the  Gulf  field  is  compiled  from  the  statistics 
of  field  operations  published  monthly  by  the  Oil  Investors'  Journal, 
of  Beaumont,  Tex. 

Well  record  in  Gulf  field  in  1907. 


District. 

WeUs  drilled. 

Aban- 

Total. 

Oil. 

Gas. 

Dry. 

doned. 

Coastal  Texas: 
Humble 

269 

206 

122 

156 

98 

18 

6 

6 

5 

9 

170 
174 
101 
120 
86 
11 
0 

4 

5 

10 
0 
0 
1 
0 
0 
0 
2 
0 

89 

32 

21 

35 

12 

7 

6 

4 

1 

4 

156 

Batson 

31 

Spindle  Top 

14 

Sour  Lake .   . 

26 

Saratoga 

11 

Dayton 

10 

Mataer^TylA 

0 

Hoslons  Mound 

a 

Fiedias  Pintas 

1 

Mission 

Total 

895 

671 

13 

211 

252 

Louisiana: 
Jennings ... 

76 

23 

4 

6 

53 
8 
2 
1 

0 
11 
0 
0 

23 
4 
2 
5 

41 

Caddo 

9 

Anfpe-la-Buttf^ 

0 

Welsh. 

5 

Total 

109 

64 

11 

34 

55 

Orend  total 

1,004 

735 

24 

245 

307 

TEXAS. 
PRODUCTION. 

The  production  from  the  whole  State  of  Texas  decreased  slightly 
from  12,567,897  barrels  m  1906  to  12,322,696  barrels  in  1907.  This 
decline  was  most  noticeable  in  the  Humble^  Batson,  and  Hoskins 
mounds.  The  most  noted  increase,  amounting  to  50  per  cent,  was 
at  Spindle  Top.  In  December  the  daily  average  at  Spindle  Top  was 
greater  than  at  any  time  since  1904.  Sour  Lake,  Saratoga^  Powell, 
and  Henrietta  also  showed  minor  increases.  Drilling  was  active  in  the 
Piedras  Pintas  and  Mission  fields.  In  northern  Texas  the  showing 
was  poor. 

Jack  County. — At  Jacksboro,  Jack  County,  are  a  few  small  wells 
which  produce  a  fine  grade  of  lubricating  oil,  about  one  barrel  each  per 
day.  These  wells  are  shallow,  about  100  feet  in  depth.  Deeper 
drilling  is  now  in  pro^ss  in  this  county.  At  a  depth  of  2,200  feet 
three  sands  showing  oil  were  encountered^  but  they  were  full  of  salt 
water.  Another  well  was  started,  but  drilling  operations  have  been 
suspended  at  a  depth  of  800  feet. 

Bexar  CourUy—Dxiving  the  year  1907  a  new  field  was  opened  up 
near  San  Antonio,  Bexar  County,  called  the  Mission  oil  field.  Six 
wells  have  been  completed,  and  otners  are  in  process  of  development. 
For  manv  years  a  small  quantity  of  oil  of  very  fine  grade  has  been 

{)roducea  from  three  wells  in  this  locality.  One  well  drilling  in  this 
ocality  to  a  depth  of  about  1,200  or  1,400  feet  struck  oil  and  gas 
in  about  every  100  feet;  the  drill  penetrated  small  deposits  of  coal, 
sulphuir  rock,  paraflSn,  and  other  strata  indicating  \kssb  '^x^se^'t^  ^^S.  <3^, 
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There  is  also  a  strong  flow  of  gas.  Work  on  this  well  has  been  tem- 
porarily suspended. 

Duval  County. — ^The  discovery  of  crude  petroleum  in  a  well  in 
Piedras  Pintas,  Duval  County,  in  1907,  adds  another  oil  field  to  this 
State.  Four  wells  were  completed;  a  portion  of  the  product  was 
shipped  by  rail,  a  portion  was  consumed  in  t&e  field  in  development 
work,  and  a  small  quantity  remained  on  hand  at  wells  in  the  neld  at 
the  close  of- the  year.     Developments  are  in  progress. 

In  addition  to  the  oil  districts  mentioned  it  is  reported  that  devel- 
opments are  in  progress  in  Montague,  Denton,  Lamar,  Cass,  Hunt, 
Kaufman,  and  Wise  counties. 

Prodtu;iion  of  crude  petroleum  in  northern  and  coastal  Texas  in  1906  and  1907 ,  by  months^ 

in  barrels. 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October . . . 
November. 
December. . 


1006. 


Northern 
Texas. 


54,460 
62,283 
70,036 
80,452 
97,976 
107,160 
114,137 
111,456 
109,102 
113,775 
98,265 
98,803 


Total 1,117,905 


Coastal 
Tejcas. 


1,129,230 

915, 192 

914,074 

937,277 

1,089,744 

1,141,078 

1,060,925 

925,666 

806,274 

872,207 

812,048 

837,277 


11,449,992 


TotaL 


,183,690 
977,475 
984,110 
,017,729 
,187,720 
,248,238 
,184,062 
,037,122 
915,376 
985,982 
910,313 
936,080 


12,567,897 


1907. 


Northern 
Texas. 


95,270 
90,527 
96,188 
86,311 
84,333 
82,297 
67,552 
66,805 
60,229 
62,050 
55,656 
65,391 


912,618 


Coastal 
Texas. 


8716,816 

888,161 

1,124,648 

1,115,721 

1,006,233 

935,933 

903,816 


873,213 
871,862 
895,750 
965,067 


11,410,078 


TotaL 


972,066 

978,688 

1,220,836 

1,202,032 

1,089,566 

1,018,230 

971,368 

1,000,644 

933,442 

933,911 

951,415 

1,050,478 


12,322,696 


Production  and  valiu  of  crude  petroleum  produced  in  northern  and  coastal  Texas,  1905- 

1907 y  in  barrels. 


Year. 

Northern  Texas. 

Coastal  Texas. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1905 

520,282 

1,117,905 

912,618 

$361,604 
740, 5«2 
721,577 

27,615,907 
11,4«9,992 
11,410,078 

17,190,658 
5,825,036 
9,680,286 

28,136,180 
12,567,897 
12,322,606 

$7,652,262 
6,566,678 
10,401,863 

190t; 

1907 

In  the  two  following  tables  will  be  found  the  production  of  crude 
petroleum  in  Texas,  by  districts  and  months,  for  the  years  1906  and 
1907: 

Production  of  crude  petroleum  in  Texas,  1906-7,  by  districts  and  numtlis,  in  barrels. 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

AUgUAt 

September. 

October 

November. 
December.. 


Spindle 
Top. 

113, 180 
121,609 
75,014 
n,398 
99,096 
78,250 
78,069 
71,477 
n,044 


95,687 
101,907 


Total 1,077.492 

I 


Sour  Lake. 


225,063 
185,  «41 
193,183 
202,781 
196,479 
183,608 
177,933 
154,138 
135,910 
186,001 
148,964 
166,469 


2,156,010 


Batson. 


214,926 
206,942 
206,991 
202,410 
207,460 
191,733 
198,675 
194,528 
171,837 
171,605 
149,837 
172,563 


2,289,507 


Saratoga. 


148,183 
130,946 
173,159 
162,180 
208,417 
193,646 
188,606 
183,941 
180,740 
208,906 
201,882 
192,441 


2,182,067 


Corsicana. 


26,686 
30,232 
28,330 
26,641 
26,260 
27,108 
26,866 
26,204 
27,926 
30,275 
24,377 
20,830 


332,622 


Pow«0. 


17,470 
21,873 
31,«40 
43,916 
60,779 
71,196 
78,068 
76,148 
73, 8B 
74,766 
66,288 
61^766 


673,  sn 
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Production  of  crude  petroleum  in  TexaSj  190&-7,  by  districts  and  months^  in  barrels — 

Continued. 

1906— Continued . 


Month. 


January... 
Ftbmary.. 

March 

April 

}f^y 

June 

July 

August 

September. 

October 

November. 
December.. 

Total 


Humble. 


413,117 
250,731 
256,756 
285,627 
350,521 
448,871 
406,579 
306,309 
233,422 
210,748 
209,041 
190,723 


3,571,445 


Mata. 

gorda  and 

Hoskins 

Mound. 


300 

300 

300 

300 

9,687 

38,870 

14,004 

9,422 

2,460 

1,523 

1,785 

1,640 


80,501 


Henrietta. 


10,221 
10,096 
9,963 
9,913 
9,854 
8,776 
9,113 
8,927 
8,865 
8,631 
8,552 
8,141 


111,072 


Dayton. 


14,439 
10,221 
8,669 
6,570 
9,062 
6,090 
6,055 
5,849 
4,859 
4,760 
4,830 
11,426 


92,850 


Other. 


Total. 


al,030 


1,183,600 

977,476 

964,110 

1,017,729 

1,187,720 

1,248,238 

1,184,062 

1,037,122 

915,376 

985,982 

910,313 

936,060 


12,567,897 


1907. 


Month. 

Spindle 
Top. 

Sour  Lake. 

Batson. 

Saratoga. 

Corsicana. 

Powell. 

January . ,  , 

113,293 
112,010 
174,956 
158,949 
142,085 
135,845 
134,190 
132,431 
122,676 
121,829 
153,586 
198,093 

176,806 
193,891 
247,062 
238,090 
213,612 
184,683 
200,226 
214,066 
196,877 
165,934 
162,553 
159,548 

186,128 
172,806 
225,097 
169,640 
200,382 
206,216 
173,173 
181,660 
155,007 
156,730 
168,888 
168,724 

192,680 
219,918 
225,219 
210,693 
168,557 
165,969 
1M,874 
154,774 
148,186 
164,994 
156,167 
158,877 

27,469 
21,562 
21,455 
21,067 
18,230 
17,464 
15,282 
17,165 
14,158 
16,508 
13,438 
22,408 

61,349 

February 

59,965 

Mamh .... 

64,379 

April 

59,601 

2ay.....!!...! 

60,018 

Jmie . . 

58,405 

July 

45,681 

August 

42,008 

Sfimember , . . 

38,145 

October 

37,454 

November 

34,569 

Deomnber 

35,303 

Total 

1,699,943 

2,353,940 

2,164,453 

2,130,928 

226,311 

506,897 

Month. 


Humble. 


January 

February... 

March 

April 

MSy 

Jane 

July 

August 

September. . 

October 

November. . 
December. . 


180,138 
180,307 
237,217 
326,013 
270,547 
230,581 
217,812 
239,483 
240,895 
254,865 
249,619 
293,163 


Total I    2,929,640 


Mata- 
gorda and 
Hoskins 
Mound. 


3,730 
427 

1,503 
948 

2,060 
779 

1,683 
100 
564 
444 
300 
610 


13,267 


Henrietta. 


6,240 
8,668 
9,992 
5,211 
5,613 
5,916 
6,077 
7,120 
7,414 
7,245 
6,877 
6,887 


83,260 


Dayton. 


15,024 
8,794 
13,498 
10,782 
7,964 
10,640 
10,656 
10,135 
7,806 
5,343 
2,933 
4,469 


106,098 


Other. 


218 

318 

368 

418 

478 

1,712 

1,712 

1,712 

1,712 

2,475 

2,485 

2,411 


b  16,019 


Total. 


972,060 

9^,688 

1,220,836 

1,202,032 

1,089,566 

1,018,230 

971,368 

1,000,644 

933,442 

933,911 

951,415 

1,050,478 


12,322,696 


a  Includes  production  in  Bexar,  Jack,  and  McLennan  counties. 

ft  Includes  production  of  Mission,  Piedras  Pintas,  South  Bosque  and  Jack  County  districts. 
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The  production  of  petroleum  in  Texas  from  1896  to  1907,  inclusive, 
has  been  as  follows: 

Production  of  crude  petroleum  in  TexaSy  1896-1907 y  by  districts j  in  barrels. 


Year                                  ^'^"*" 

PowbU. 

aplndto    1 
Top* 

BourLaka. 

BaAtosa. 

BatsoD. 

ISOfi ,.„,., 1,4«) 

1587 V... 05,»75 

3^88 „ £44,029 

iSS3.... dBS,483 

ipm                                                    ,                83^,  Mil 

a,  479 
37J21 
4fl,S13 
100/143 
]  20.^39 
1^  JKA 

1901 7m,i2i 

3,  £93,113 
17,430,949 
B,60Q,9O& 
3,433,  W2 
1,682,780 
1,077,493 
1,009.943 

1802 571.059 

44.83a 

fl,442,357  1        7^.2^ 
3»ik32^1^  •     3.l2fi.02R 

1903 

1904 

190&.,. -.-„,.. .„..,.„.,,. .- 

401,817 
J74,318 
311,^54 

4,5lg 
10,904,737 

3^774.841 

1008 , 

332,622       C73|23l 

2,  llSfl.OlO 
2, 363,  MO 

ajS2.0S7 
2.130,926 

2,389,607 

1907. 

2JM,453 

Yhw*                         Dmyton. 

MAta- 
gortta. 

nenrtetta. 

Butnblfl. 

Other. 

1     ToUi. 

isas ,„., 

1  4S0 

J897*.._...  ...     ...  ..................... 

03,975 
&4S,070 

iges _ 

1.490 
530 

isiag, , 

A09,O13 

1900 '.,.,....,. 

£30,(09 

190K.......... .! 

4  383  6SB 

1902 , „„.,„,.-!.. 

lB,Q83.6£i 

1903. ................. < 

30 

200 

300 

1,030 

10,019 

17  955  573 

1U04              

1^,935 
«1.471 

«i  13, 2(57 

7G,S02 
111,07^ 
S3, 260 

22  241  113 

1905........ 

190n 

1907.. 

flO,294 
92,B50 
106,03s 

15.394,310 
a.67l,44S 
2,939,&4a 

2S,13OJ80 

12,32%,  006 

a  Includes  the  production  of  llosklns  Mound. 


The  following  table  gives  a  statement  of  the  production  and  value 
of  crude  petroleum  at  wells  in  Texas  in  1906  and  1907,  by  districts: 

Production  and  value  of  petroleum  in  Texas  in  1906  and  1907 y  by  districtSf  in  barrels. 


District. 


1906. 


J 


1907. 


Quantity. 


Va»"«-     I  ^iJlSSIf '  I  Quantity.  ;     Value. 


Spindle  Top 1,077,492 

Sour  Lake ;  2. 156, 010 

Saratoga :  2, 182,057 

Corsicana 332,622 

Powell 673.221 

Batson 2. 289. 507 

Humblo 3, 571 .  445 

Davton ■  92. 850 

Henrietta !  111.072  I 

Mataj;orda a8O,501  .' 

other ;  1,030  i 


$666,287 

$0,618 

1.099,943 

1,155,475 

.536 

2.353,940 

985,543 

.45 

2,130,928 

310,941 

.935 

226,311 

356.144 

.529 

596,897 

1,199.625 

.524 

2.164,463 

1.73(i.l65 

.486 

2,929.640 

40,ai5 

.434 

108,038 

72,197 

.(>5 

83.260 

41.55(^ 

.516 

o 13. 267 

1.380 

1.34 

16,019 

$1,521,304 

1.944,343 

1,742,913 

228,845 

407,186 

1,913,875 

2,456,892 

80.550 

78,946 

10,811 

16,189 


Total 12.567.1 


6..')«>.5.578 


.522     12,322,696  I  10,401,8 


Price  per 


10.895 
.826 
.818 

LOll 
.682 
.884 
.830 
.746 
.948 
.815 

LOll 


.844 


a  Includes  the  production  of  Iloskins  Mound. 


PRICES. 


Avoiage  monthly  piicos  of  crude  petroleum  per  barrel  of  42  gallons 
at  wells  in  the  Texas  field  in  the  vears  1906  and  1907  were  as  follows: 
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Prices  of  Corsicana  and  Powell  oil. — The  following  tables  show  the 
prices  of  Corsicana  and  Powell  oil  from  1904  to  1907,  inclusive: 

Fluctu€ttions  in  prices  of  Corsicana  light  oU,  1904-1907 ,  per  barrel. 


1904. 

January  1 $1.27 

January  12 1.17 

January  20 1. 07 

February  12 1.02 


March  1. 
March  4. 
March  12. 
March  29. 
April  8  . . 
April  29  . 
June  7 . . . 
June  17 . . 


.99 
.96 
.93 
.90 

.87 
.84 
.81 
.78 


1904— Continued. 

July9 $0.73 

July  13 70 

August  12 80 

September  1 86 


1905. 

January  5 

May  27 

September  12  . . 
September  16  . . 
September  19  . . 
September  28  . . 


.82 
.81 
.83 
.85 

.87 


1905— Ck)ntinued. 

October20 $0.91 

November  11 89 

1906. 

AprU25 91 

JiUy28 89 

September  12 1.00 

1907. 

Januaryl LOO 

February  11 1.02 

December  1 1.00 


Fluctuations  in  prices  of  Powell  heavy  oii,  1904-1907 ^  per  barrel. 


.     1904. 

January  1 |0. 55 

January  12 45 

January  20 40 

August  12 45 

September  1 50 


Year. 


1905. 


.50 


1906. 

AprU25 $0.52 

Jiay28 50 

September  12 55 

October  29 60 


January  1 . 
January  26 . 


1907. 


10.65 
.70 


Well  record  in  Corsicana  and  Powell  districts. — ^The  following  tables 
show  the  well  record  in  the  Corsicana  and  Powell  districts: 

Well  record  in  Corsicana  and  PoweU  oil  districts  in  1907 ^  by  months. 


Month. 


WeUs. 
Complete*'.  Producing.       Qas. 


Dry. 


AlMm- 
doned. 


January.. 
Fe])ruary. 

March 

April 

May 


day. 


June 

July 

August 

8epteml)er.. 

October 

November.. 
December... 

Total. 


129 


71 


62 


a2 
4 

0 
1 
1 
5 
0 
4 
8 
8 
0 
I 


24 


o  One  abandoned  well  was  a  gas  well. 
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Well  record  in  the  Corsicana  and  Potvell  qU  districts,  1898-1907. 


Wells. 

Rigs. 

Year. 

Com- 
pleted. 

Pro- 
duc- 
ing. 

Dry. 

Qas. 

Aban- 
doDed. 

Drilling. 

Total     Monthly 
loiai.    average. 

Total. 

Monthly 
average. 

1888 

874 

268 
873 
68 
28 
100 
74 
68 
330 
129 

342 

160 

6261 

c47 

<<12 

70 

46 

48 

217 

a28 
a90 
a98 
16 
13 
23 
25 
18 
100 
62 

4 
9 

14 
6 
3 
7 
3 
2 

13 
6 

7 

79 
112 
27 
45 
51 
31 
41 
79 
24 

IM 
154 
157 
51 
23 
65 
23 
25 

13 
13 
13 
4 
2 
6 
2 
2 

136 
05 
80 
47 
46 
36 
17 
23 

11 

1890 

8 

igoo 

7 

1901 

4 

1902 

4 

1903 

3 

1904 

1 

1906 

2 

1906 

1907 

a  Includes  2  artesian  wells. 

b  Includes  56  wells  in  heavy  oil  district. 


c  Includes  10  wells  in  heavy  oil  district. 
d  Includes  2  wells  in  heavy  oil  district. 


Well  record  in  Henrietta  district, — The  following  table  shows  the  well 
record  in  the  Henrietta  district: 

Well  record  in  Henrietta  oil  district  in  1907 ,  by  morUhs. 


Completed. 

Producing. 

Wells. 
Oas. 

Dry. 

Month. 

Aban- 
doned. 

January 

Februaiy ... 

1 

March 

1  . 

!i 

2 
4 
2 
0 
5 

1 

Anril 

M^\v;:::::::::::::::::::::::::::::::::: 

2 

4 
2 
2 
2 
0 
0 
4 

6 
0 
0 
0 
0 
1 
0 
0 

i 

2 
2 
0 
2 

1 
0 

1 

0 

^nn^ X        

0 

July 

0 

3 

Septeniber 

0 

October 

0 

November 

0 

p^wember 

0 

Total 

27 

17 

1 

9 

3 

At  the  close  of  the  year  1907  there  was  a  total  of  169  productive  oil 
wells  in  the  Henrietta,  Clay  County,  oil  field.  The  crude  oil  produc- 
tion of  this  field  is  piped  from  the  field  by  the  Navarro  Refining  Com- 
pany, which  succeeded  the  Claco  Oil  and  Pipe  Line  Company  on 
Apnl  1,  1907.  The  product  is  used  for  fuel  purposes.  In  October  of 
1907  a  good  gas  well  was  brought  in  in  this  nelcl  by  the  Claco  Oil  and 
Pipe  Line  Company. 

Fluctuation  in  prices  of  Henrietta  crude  oil  in  1907,  per  barrel. 

Januarv  1 |0. 95 

December  1 93 


5150G— M  B  1907,  i»T  2- 


-20 
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SHIPMENTS. 

In  the  following  table  is  given  the  shipment  of  crude  petroleum  by 
railroad  in  tank  cars  from  the  different  stations  of  Texas  during  the 
year  1907: 

QiuirUity  of  crude  petroleum  shipped  by  railroad  in  tank  cars  from  the  oU  fields  of  Texas, 
at  the  stations  named,  by  monthSy  during  the  year  1907 ,  in  barrels. 


Month. 


Spindle 
Top. 


Sour  Lake. 


Humble 
and  Trioe. 


Saratoga. 


Danbniy 
and  DuvaL 


Total. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
Deoemoer.. 

Total 


57,625 
53,038 
18,612 
19,801 
25,532 
24,822 
18,324 
44,904 
28,186 
15,960 
18,278 
5,232 


55,143 
172,882 
160,300 
173,074 
252,361 
235,631 
151,085 
115, 184 
132,095 
247,205 
103,304 
173,606 


260,720 
271,967 
217,609 
275,548 
160,833 
225,583 
241,651 
181,019 
188.532 
197,707 
210,389 
158,718 


30,668 
22,554 
150,868 
44,662 
206,762 
106,884 
153,635 
136,271 
130,396 
111,080 
123,066 
142,465 


330,323 


2,070,820 


2,599,365 


1,968,980 


4,186 
371 

1,606 
964 

2,250 
771 

1,798 


801 
088 
888 


14,222 


426,801 
620.752 
668,167 
518,839 
647,738 
608,601 
566,883 
477,378 
478,787 
572,352 
546,858 
480,404 


6»888,n0 


Note.— These  are  the  official  figures  furnished  by  the  railroads  which  shipped  the  cmde  petrdeom 
Calculations  were  made  in  reduction  of  pounds  to  barrels  on  the  basis  of  310.8  pounda  to  a  barreL 

Shipments  of  petroleum  from  Port  Arthur  and  Sabine  Pass  in  1907,  by  months,  and  total 

for  year  1906,  in  barrels.^ 


Month. 


Crude. 


Refined. 


Asphalt. 


Total. 


January.. 
February. 

March 

Aoril 


Z 


ay. 


June 

July 

August 

September. 

Octooer 

November. 
December.. 


Total  1907. 
Total  1906 


305, 
327, 
463, 
403, 
440, 
321, 
432, 
517, 
273, 
304, 
181, 
300, 


349,008 
404,016 
358,815 
369,108 
228,631 
387.150 
441,847 
442,680 
278,378 
370,285 
493,753 
383,320 


22.444 
26,262 
20,584 
10,172 

2,049 
28,868 

1.726 
82,764 

1,629 

81,688 

888 

11,446 


4,361, 
6,223, 


017 


507,000 
521,062 


186,415 


706,968 
757,586 
842,564 
783,188 
670,868 
782,798 
875,648 
888,816 

7«K725 
675,858 
684,813 


8,068,482 

10,744,  no 


a  Figures  taken  from  Oil  Investors'  Journal. 
^  Included  In  refined. 


EXPORTS. 


The  following  tables,  furnished  by  the  Bureau  of  Statistics,  Depart- 
ment of  Commerce  and  Labor,  give  the  exports  of  crude  petroleum 
and  its  products  from  Texas,  by  months  and  kinds  and  by  customs 
districts: 
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Exports  to  foreign  countries  of  crude  and  refined  petroleum  from  all  ports  of  Texas  in  1907, 

by  montnSf  in  gallons. 


Bfoath. 


Crudfl. 


Quantity,     V^dtw, 


NapbthA. 


Q(Jaiitlty.      Vidue. 


Illmnlnaltng. 


Quantity.      Value. 


Jaquatt 

JtHy 

AlKlUt 

oSlDbar.... 


Total. 


1,243,570 
a,  £75. 003 

22,593 

l,W3.73e 

9Q6,Qi53 

1,821,302 


162, 3H 
178,2fl3 
I4,3L9 

ms 

585 

255 

530 

46,616 

25,459 

£0,342 


2,636,  £60 


76,951 


5,121 
30,^1 
9,072 
5,708 
2,266 
3,2*7 

10,388 
2,0l« 
2,730 
5,816 
1,616 


1802 

5,307 

1,282 

737 

3oa 

432 
208 
4,074 
316 
429 
938 
257 


1,225,836 

1,793,545 

83,174 

1,472,5S1 

29,^4 

2:^,075 

13,545 

2,306.{M>4 

l,72a,fl41 

1,658,078 

3,830,^3 

2,S^^,9B3 


»67,516 

117,043 

U,4g4 

77,434 

3,333 

4,531 

2,a03 

110,614 

1M),432 

(>7,146 

187,261' 

12&,:«J2 


12,742,^18 


4fi6,4aS 


ao,7iio 


1^041 


16^9§7,01I» 


ttfl8,3»9 


Month. 


RflSttdQUm. 


Lulidcntlnir  ani:^ 
pariiMn^ 


Total. 


Qoantfty.     V^ue. 


Quantity.      V^ijh 


Quantity.     Value 


Febnury,. 

Marcb. 

Ap 


AprU. 
kair.. 


fajr. 
June.. 

July 

August..... 

e^tombBr.. 
Octobttr. . . . 

Novmiber. . 
Deoemlier.. 


Totftl. 


1,473,586 
1,163,011 
930,988 
4,741,7*4 
1,002.600 

2, 112,  sea 

6,285,277 
2,000.360 
2,0^,976 
3.336.734 
1.226,298 


t44,208 
26,1&& 
31,837 

149,048 
35,091 
73,040 

206,662 
70,026 
71.334 

118,317 
44,473 


I8,fi00 

41,330 

53,100 

1,(M9,232 

2:3,033 

481.173 

1,033,890 

18,341 

9,120 

21,054 

0,474 

ISO.  475 


JO, 400 
6,043 
8,90a 

»:{,  153 
3,iy4 

39,154 

77.806 
3,43(» 
2.8D0 
3.^30 
2,042 

10.444 


2,S^,02T 
0,014,086 
2.106,411 
3,470,0fi2 
4,  B15, 467 
1,515,394 
3, 181,06^ 
10,3H.7:« 
4,642,310 
5,542,230 
7,182,087 
6,871,938 


I139.901 
,■551,704 

62,155 
193,979 
156,799 

78, 473 
154,967 
372,305 
180, 132 
223,071 
308,558 
270,427 


26,331,065 


871,104 


2,^48, 812 


2fie,62£ 


50,081,504 


!l,  501, 531 


Exports  of  crude  and  refined  petroleum  from  TexaSy  by  customs  districts,  in  1907,  in 

gallons. 


Brazos  de  San- 
tiago. 

Corpus 

Chrlati. 

Galveston. 

Sabine. 

Kind. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

erode,  including  aU 
natural  oM" 

35,347 

19,793 
180,210 

103,120 
433 

11,480 

6,356 
26,213 

19,673 
20 

4,821,699 

50 
2,872,830 

30,225 
1,473,585 

$241,238 

12 
163,975 

5,835 
44,208 

7,734,154 

$207  777 

Refined: 

Naphthas 

Illimiinating 

Lubricating  and 

heavy  paraffin. . 

Residntzm,  etc .... 

26,567 
140 

H037 
29 

13,721,558 

2.660,449 
24,846,887 

672, 564 

206,944 
826,760 



Total . 

26,707 

4,066 

338,903 

53,742 

9,198,389 

455,268 

48,062,048 

1,914,045 

Kind. 

Paso  del  Norte. 

Saluria. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Grade,  including  all 
natni^  oils 

151,718 

12,011 
128,425 

55,405 

$5,967 

1,744 
25,235 

10,002 

12,742,918 

80,790 
16,987,919 

2,948,812 
26,321,065 

$456,402 

15,941 
898,399 

259,625 
871, 104 

Refined: 

Naphthas 

lUuminating 

Labzlcatlng  and 

Reeidaum,  etc.... 

48,936 
58,320 

99,383 
1,160 

f7,829 
6,376 

17,142 
116 

Total 

207,808 

31.462 

347.649 

42.048 

59.081.504 

2.501.531 

1 
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LOUISIANA. 

Anse^a-BuUe. — The  feature  of  chief  importance  in  development  in 
the  Louisiana  petroleum  fields  in  1907  was  the  drilling,  on  November 
14,  of  a  gusher  at  Anse-la-Butte,  40  miles  east  of  Jennings.  The 
well  began  spouting  at  the  rate  of  about  3,000  barrels  a  day,  which 
rate  increased  for  several  da^s,  when  the  well  stopped  and  then 
began  to  spout  salt  water  and  oil.  This  has  kept  up  very  persistentljr 
the  flow  at  the  end  of  the  year  being  estimated  at  650  barrels  of  oil 
per  day. 

The  conditions  at  Anse-la-Butte  are  those  usually  found  in  the 
Gulf  field — a  *' mound''  in  this  case  surrounded  by  marshy  territory 
in  which  oil  and  gas  seepages  are  common  and  have  led  to  efforts  for 
the  development  of  the  field  since  1893.  The  work  of  Capt.  A.  F. 
Lucas  in  1900  and  1901  called  especial  attention  to  the  field,  and  over 
30  wells  have  been  drilled  in  the  neighborhood,  of  which  a  few  have 
yielded  small  supplies  of  oil.  Captam  Lucas  drilled  3  test  wells  only 
a  few  himdred  feet  west  of  thepresent  gushfer,  which  is  known  as  the 
Lake  Oil  Company's  No.  7.  Tne  wells  of  Captain  Lucas  did  not  go 
to  the  limit  in  depth;  they  yielded  considerable  shallow  oil  and  gas. 
The  Maresi  Brothers,  of  Jeanerette,  followed  the  work  of  Captain 
Lucas  with  5  wells.  Mr.  Robert  Martin  and  the  Heywood  Brothers 
have  drilled  11  wells  and  are  continuing.  The  Lake  Oil  Company, 
of  which  Mr.  Walter  J.  Barke,  of  New  loeria,  is  president,  subleased 
oil  land  from  the  Anse-la-Butte  le  Danois  Oil  Cfompany.  Of  the  7 
wells  drilled,  Nos.  2  and  6  are  producers  at  30  to  40  barrels  per  day. 
Rock  salt  and  gypsmn  have  been  frequently  foimd.  No.  4,  located 
300  feet  south  of  No.  7,  went  into  salt  and  gypsum  at  500  feet,  and 
was  still  in  it  when  drilling  was  stopped  at  2,187  feet.  The  log  of 
No.  7,  which  proved  saprolific,  shows  no  salt  or  gypsum,  but  thick 
strata  of  gumbo  clay,  and  the  formations  are  much  less  broken. 

An  analysis  of  the  oil  as  reported  by  the  Lake  Oil  Company  is  as 
follows:  Color,  black ;  specific  gravitjr,  0.9174,  or  22.6°  B. ;  flash.  30"*  F. ; 
sulphur,  0.31.  By  distillation  the  oil  yields  16  per  cent  of  illumina- 
ting oil  between  150°  and  300°  C,  and  75.4  per  cent  above  300°  C, 
with  7  per  cent  residue,  and  1.6  per  cent  loss. 

Jennings. — The  Jennings  field  was  extended  to  the  southeast  by 
the  Producers'  Oil  Company  and  to  the  southwest  by  the  Jennings- 
Heywood  Syndicate. 

Uaddo. — ^Twenty-three  wells  were  completed  in  this  district,  of 
which  8  produced  oil,  11  produced  gas,  ana  4  were  dry.  The  district 
was  considerably  extended,  and  the  indications  point  to  much  more 
substantial  developments  than  indicated  by  the  1907  production, 
which  showed  an  mcrease  to  44,908  barrels  from  only  3,358  barrels 
ixi  1906. 
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PRODUCTION,  VALUE,  AND  SHIPMENTS  OP  LOUISIANA  PETROLEUM. 

In  the  following  table  will  be  found  the  quantity  of  crude  petroleum 
produced  in  Louisiana  in  1906  and  1907,  by  months: 

Production  of  petroleum  in  Louisiana  in  1906  and  1907 ,  by  rrumths,  in  barrels. 


Month. 


January... 
February.. 

March 

April 

liay 

June 

July 

August — 
September. 
October... 
November. 
December.. 

Total 


1906. 


JennlogB. 


701,357 
676,066 
743,107 
702,469 
074,917 
000,854 
719,353 
835,465 
699,051 
744,778 
614,242 
513,425 


9,025,174 


Other. 


2,830 
2,830 
2,830 
2,830 
4,092 
7,763 
4,069 
3,935 
4,763 
3,218 
4,759 
8,435 


52,354 


TotaL 


704,187 
678,896 
746,027 
705,299 
1,0^9,009 
1,008,617 
723,422 
839,400 
703,814 
747,996 
619,001 
521,860 


9,077,1 


1907. 


Jennings. 


578,705 
427,791 
373,802 
286,465 
246,066 
222,260 
357,348 
457,679 
416,  S62 
318,845 
575,343 
635,039 


4,895,905 


other. 


10,495 
6,674 
7,061 
8,312 
5,896 
5,700 
7,684 

11,529 

11,830 
7,834 

11,951 
9,360 


104,316 


Total. 

589,200 
434,465 
380,863 
294,777 
251,962 
227,960 
365,032 
469,206 
428,392 
326,679 
587,294 
644,389 


5,000,221 


In  the  following  table  is  given  a  statement  of  production  and  value 
of  crude  petroleum  in  Louisiana,  1902  to  1907,  by  fields: 

Production  and  value  of  petroleum  in  Louisiana^  1902-1907,  by  districts,  in  barrels. 


Year. 

Jennings. 

Welsh. 

Anse-la-Butte. 

Total. 

Quantity. 

Value. 

Quantity.  |   Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1902 

548,617 
892,609 
2,923,066 
8,891,416 
9.025,174 
4,895,905 

$188,085 
391,066 
1,049,144 
1,589,825 
3,525,879 
3,982,043 

548,617 
917,771 
2,958.958 
8,910.416 
9,077,528 
5,000,221 

$188,985 

1903     

25,162 
35,892 
10,000 
23,996 
47,316 

S25,162 

24,450 

7,600 

17,405 

35,127 

416,228 

1904 

1,073,694 
1,601,325 

1905 

9,000 
a  28, 358 
a  67,000 

HOOO 
14,554 
45,863 

1906 

3,557,838 

1907 

4,063,033 

a  Includes  the  production  of  Caddo  district. 


Average  monthly  price  of  crude  petroleum  per  barrel  at  wells  in  the  Jenninqs  and  Caddo 

oil  districts,  1904-1907. 


Month. 

Jennings. 

Caddo,  1907. 

1904. 

1905. 

1906. 

1907. 

January 

90.30 

.30 

.40 

$0.40-    .60 

.46-    .60 

.60-    .62 

.45-    .57 

.4&-    .60 

.30-    .44 

.30-    .46 

.22-    .35 

.18-    .33 

90.15-$0.20 
.15-    .20 
.15-    .22 
.12-    .22 
.12-    .22 
.12-    .20 
.12-    .20 
.le-    .20 
.18-    .20 
.18-    .23 
.20-    .25 
.20-    .27 

90.2339-10.25 
.2414-    .25 
.25    -    .2761 
.2665-    .31 
.30    -    .33 
.3404-    .35 
.3467-    .38 
.352&-    .43 
.3611-    .48 
.402&-    .55 
.448-    .60 
.fil5-    .65 

90.62    -$0.67 
.66    -    .75 
.69    -    .80 
.72    -    .86 
.75   -    .92§ 
.75   -    .97 
.78   -  1.05 
.83    -  1.06 
.85    -    .94J 
.79    -    .8713 
.74    -    .9214 
.6661-    .80 

90.63-90.66 

February 

.66-    .60 

March 

.6^    .72 

April 

.72-    .75 

M^::::::. :::::::::::..:: 

.75 

June 

.75-    .78 

July 

.78-    .83 

August  

.83-    .85 

September 

.85 

October 

.79      .85 

November 

.74-    .79 

December 

.74 

Average 

.3589 

.1788 

.3906 

.813 

.777 
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The  following  table  gives  a  statement  of  shipments  of  crude  petro- 
leum from  stations  on  the  line  of  the  Louisiana  Western  Railroad 
Company  and  of  the  Kansas  City  Southern  Railway  in  Louisiana 
during  the  year  1907,  by  months: 

Charles,  and 


Rail 


il  shipments  of  crude  vetroleum  from  Jennings,  Mermentau,  Egan,  Lake  G 
Caddo  stations,  Louisiana,  during  the  year  1907,  by  months,  in  barrek. 


Month. 


Jennings. 


January... 
Febraary.. 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December.. 

Total 


337,582 
188,603 
174,920 
80,507 
78,789 
108,229 
147,379 
167,175 
129,229 
99,674 
103,090 
131,639 


1,826,816 


Mermen- 
tau. 


22,270 
8,548 

10,946 
5,310 

10,225 
7,393 
6,235 
8,828 
7,961 

10,260 

12,436 
8,212 


118,624 


Egan. 


38,546 
62,265 
89,381 
32,124 
32,740 
15,580 
22,025 
13,545 
10,560 
22,715 
24,506 
96,065 


460,151 


Lake 
Charles. 


42,224 
37,290 
51,386 

4,734 
24,819 

1,224 
38,141 
334 
19,236 
22,203 
45,026 
50,009 


336,635 


Caddo. 


2,232 
2,«0 
1,004 
2,380 
1,613 
1,827 
2,327 
$.580 
6,061 
4,040 
2,494 
8,206 


44,906 


Total. 


442,854 
290,185 
328,627 
126,041 
148,196 
134,063 
216,107 
188,462 
173,037 
150,801 
277,642 
a207,2e0 


a2, 790, 264 


« Includes  a  shipment  of  973,000  i)ounds,  or  3,130  barrels,  from  Anse-UrButte  in  December. 

Note.— These  are  the  official  figures,  calculations  being  made  on  the  basis  of  310.8  pounds  of 
petroleum  to  a  barrel  of  42  gallons. 

CALIFORNIA  OIL  FIELD. 

With  the  development  of  the  petroleum  industry  in  Califomia  and 
the  use  of  crude  oil  for  fuel  purposes  the  railroad  and  manufacturing 
industries  have  expanded  to  a  marked  degree,  and  have  in  turn 
created  new  and  mcreased  demands  upon  the  oil-jjroducing  dis- 
tricts. The  coal  resources  of  the  State  are  comparatively  insignifi- 
cant and  do  not  enter  into  the  industrial  situation.  All  industries 
were  particularly  active  in  1907, and  the  natural  resultwas  an  increased 
production  of  petroleiun  for  fuel  purposes.  And  since  much  of  the 
mcrease  came  from  the  Santa  Maria  district,  the  product  of  the 
refineries  increased  also.  In  the  latter  part  of  the  year  two  good 
gushers  were  brought  in  in  the  Santa  Maria  district,  and  at  the  close 
one  was  also  obtained  at  Carpinteria.  A  new  deep  stratum  was  found 
in  the  Wliittier  district.  Another  important  feature  of  the  year  was 
the  completion  of  the  Standard  Oil  Company's  new  pipe  line  from  the 
Midway  district  to  Wade,  on  the  Southern  racific,  rrom  which  point 
the  oil  is  shipped  in  tank  cars. 

The  total  production  for  the  State  increased  from  33,098,598  barrels 
in  1906  to  39,748,375  barrels  in  1907,  or  about  20  per  cent.  Every 
large  district  shared  in  the  increase  except  Kern  River,  where  the 
decline  was  only  slight.  The  Newhall,  Whittier,  and  Summerland 
districts  also  declined. 

Prices  rose  with  increased  demand,  the  average  for  the  year  being 
37  cents  per  barrel,  against  29  cents  in  1906.  The  subsequent  rise  in 
price  in  1908  is  even  more  significant. 

Several  of  the  Califomia  oil  regions  have  been  described  in  detaQ  by 
Messrs.  George  II.  Eldridge,  Ralph  Arnold,  and  Robert  Anderson  in 
the  following  bulletins  of  the  Umted  States  Geological  Survey,  and  a 
bulletin  descriptive  of  the  Coalinga  district  is  in  process  of  publica- 
tion; Bulletin  309,  The  Santa  Clara  Valley,  Puente  Hills,  and  Los 
Angeles  oil  districts,  southern  Califomia;  Bulletin  321,  Geology  and 
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ofl  resources  of  the  Smnmerland  district,  Santa  Barbara  County,  Cal.  : 
and  Bulletin  322,  Geology  and  oil  resources  of  the  Santa  Maria  oil 
district,  Santa  Barbara  County,  Cal. 

The  average  California  oil  is  heavy,  and  contains  much  asphalt. 
It  is  low  in  volatile  constituents,  and  tnese  being  largely  composed  of 
aromatic  oils  the  crude  oil  is  difficult  to  refine  without  yielding  a  product 
which  bums  with  a  smoky  flame.  This,  however,  has  been  accom- 
plished by  the  aid  of  much  skillful  work,  involving  unusually  great 
expense,  and  the  credit  for  which  is  chiefly  due  to  tne  chemists  of  the 
Standard  Oil  Company.  The  increase  in  the  product  from  the  Santa 
Maria  oil  district  modifies  this  average  character  of  California  oil  for 
the  better,  as  the  total  percentage  of  volatile  products  is  significantly 
increased. 

A  complete  series  of  analyses  of  all  the  oils  of  California  has  been 
undertaken  by  Dr.  Irving  C.  Allen,  in  the  Technologic  Branch  of  the 
United  States  Geological  Survey,  and  is  being  pushed  energetically, 
so  that  the  fuel  character  especially  will  be  well  understood  within  a 
short  time.  This  is  by  far  the  most  complete  and  comprehensive 
analytical  investigation  of  the  California  oils  that  has  yet  been 
attempted. 

DEVELOPMENT  IN  THE  CALIFORNIA  OIL  FIELD  IN  1907. 

Owing  to  the  increase  in  the  value  of  California  petroleum  during 
the  last  two  years,  development  work  has  been  very  rapid  in  all  of 
the  districts,  and  the  production  of  many  of  the  compames  has  been 
almost  doubled  within  the  year.  The  details  given  below  are  fur- 
nished by  Mr.  Ralph  Arnold,  in  charge  of^  the  California  petroleum 
investigations.  This  development  work  is  largely  within  proven 
territory,  but  some  prospect  wells  are  being  drilled  outside  of  the 
proven  oistricts.  The  most  important  prospect  work  now  going  on 
IS  in  the  vicinity  of  Peachtree,  east  of  King  City,  Monterey  County, 
where  the  Standard,  the  Union,  and  some  other  companies  are  pros- 
pecting in  territory  which  has  heretofore  received  no  attention  from 
oil  men. 

Los  Angeles  district. — New  developments  in  the  Los  Angeles  district 
extended  northwestward  from  the  main  part  of  the  Salt  Lake  district 
on  La  Brea  Rancho  to  the  vicinity  of  Sherman  and  southwest  of  that 
village.  A  number  of  very  productive  wells  have  been  put  down  in 
this  territorv,  and  the  indications  are  that  a  most  important  addition 
to  the  Los  Angeles  district  will  soon  be  in  full  operation. 

Newport  district, — ^A  jproductive  well  has  been  brought  in  in  the 
vicinity  of  Newport  in  Orange  County  which  bids  fair  to  open  up  an 
entirely  new  district.  Little  is  known  of  the  details  of  this  new 
territory,  as  no  work  has  been  done  there  by  the  Survey  geologists. 

OoaMnga  district — The  developments  in  the  Coalinga  oistrict  have 
been  largely  within  the  proven  territory.  One  new  well  of  impor- 
tance, namely,  that  of  the  T.  C.  Oil  Company,  north  of  the  Eastside 
field,  has  proven  the  territory  for  at  least  2  miles  north  of  what  vfss 
before  known  as  productive  ground.  The  development  work  is  goine 
on  rapidly  in  this  direction,  and  the  extension  of  the  field  for  several 
miles  northwest  of  the  present  limits  is  within  the  bounds  of  proba- 
bility. 
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Santa  Maria  district. — ^Extensions  in  the  Santa  Maria  district  have 
been  in  a  direction  east  from  the  main  Graciosa  Ridge.  Wells  in  the 
vicinity  of  Canada  del  Gato  have  Moven  the  nortn  flanks  of  Gato 
Ridge  anticline  to  be  productive.  Wells  in  the  vicinitv  of  Sisquoc 
have  also  shown  indications  of  productiveness.  These  developments 
will  open  up  considerable  additional  territory  for  the  Santa  Maria 
district. 

Puente  HiUs  district. — ^Development  work  in  the  Puente  Hills  dis- 
trict has  proven  new  territory  in  La  Habra  Canyon  and  also  alon^  the 
anticline  of  Coyote  Hills,  4  miles  south  of  the  regular  belt  of  the 
Puente  Hills  productive  territory. 

SarUa  Clara  VaMey  district. — Development  in  the  Santa  Clara  Valley 
fields  has  proven  some  new  territory,  especially  in  the  vicinity  of  Sespe 
Canyon,  where  the  Elk  Oil  Company  has  brought  in  some  eood  wells. 

Sunset- Midvxiy'McKittrick  districts. — Development  wok  in  these 
districts  has  gone  on  steadily  with  a  resultant  increase  in  the  amount 
of  proven  territory.  The  trend  of  developments  in  the  McEattrick 
district  is  northwesterly  along  the  flanks  of  the  mountains  toward  the 
Temblor  ranch,  indicating  that  the  whole  of  the  territory  between  the 
already  proven  field  and  the  Temblor  ranch  wells  is  productive  ground. 

PROPOSED  LEGISLATION. 

During  the  first  session  of  the  Sixtieth  Congress  an  effort  was  made  to 
revise  the  public-land  laws  in  regard  to  the  location  of  petroleum  lands 
in  Calif orma.  On  December  9, 1907,  a  bill  to  this  effect  was  introduced 
in  the  House  of  Representatives  by  Hon.  S.  C.  Smith,  of  Calif  omia,  and 
on  January  20, 1908,  the  same  bill  was  introduced  in  the  United  States 
Senate  bv  Senator  F.  P.  Flint,  of  California.  Under  this  bill  any  citi- 
zen is  allowed  to  locate  160  acres  of  land  by  the  declaration  of  his 
belief,  imder  oath,  that  the  land  is  chiefly  valuable  for  petroleum  or 
asphalt.  On  filing  said  appUcation  the  applicant  must  pay  25  cents 
per  acre.  At  any  time  witnin  three  years  the  land  may  be  patented 
after  showing  has  been  made  that  it  contains  petroleum  whicn  can  be 
produced  in  commercial  quantities  and  on  the  pavment  of  $5  per  acre. 
One  citizen  is  allowed  to  patent  160  acres  of  land  and  no  more.  This 
bill  passed  the  House  of  Representatives  January  20, 1908,  but  was  not 
acted  upon  by  the  Alining  Committee  of  the  &nate,  to  which  it  was 
referred,  and  it  is  in  position  to  receive  consideration  by  that  body 
during  the  second  session  of  the  Sixtieth  Congress  next  wmter. 

Efforts  were  also  made  to  amend  the  Dingley  tariff  act  so  that  no 
duty  on  petroleum,  crude  or  refined,  shall  be  collected  at  any  pjort  of 
the  United  States.  Legislation  to  this  effect  was  introduced  in  the 
House  of  Representatives,  but  failed  to  be  reported  upon  by  the  Com- 
mittee on  Ways  and  Means,  to  which  it  was  referred. 
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PRODUCTION. 


In  the  following  table  will  be  found  the  production  and  value  of 
crude  petroleum  m  California  for  the  years  1906  and  1907,  by  counties: 

Production  and  value  of  crude  petroleum  in  California  in  1906  and  1907 ,  by  counties. 


Cotmty. 


1906. 


1907. 


Qtumtity 
(barrels). 


Fresno I    7,991,039 

Kern 14,620,854 

Los  Angeles I    3,449,119 

Orange I    2,032,637 

Santa  Barbara I    4,774,361 

Ventura I       299,124 

San  Mateo ] 

Santa  Clara }      31,464 

San  Luis  Obispo ) 


Value. 


$1,848,300 
3,342,760 
1,584,613 
1,014,337 
1,633,215 
119,275 

10,930 


Total 33,098,608      9,563,430 


Price  per    Quantity 
barrel,      (barrels). 


10.231 
.230 
.460 

!342 
.347 


8,871,723 
15,662,166 
3,477,236 
2,604,982 
8,708,077 
357,094 

77,108 


280  I  39,748,375 


Value. 


13,091,934 
4,301,102 
1,749,980 
1,325,057 
4,003,553 
197,537 

30,793 


14,609,966 


Price 
barrel 


r 


$0.3485 
.275 
.503 
.609 
.46 
.553 


.37 


The  following  table  shows  the  production  of  crude  petroleum  in  Cal- 
ifornia, by  counties,  from  1902  to  1907,  inclusive: 

Production  of  crude  petroleum  in  California j  1902-1907 y  by  counties y  in  barrels. 


Year. 


Fresno. 


Kern. 


Los  An- 
geles. 


Orange. 


Santa    i    Ven- 
Barbara.;    tura. 


Santa 
Clara. 


San 
Mateo. 


Total. 


1902. 
1903. 
1904. 
1905. 
1906. 
1907. 


672,406 
2,138,058 
5,114,966 
10,967,015 
7,901,039 
8,871,723 


9,705,703 
18,077,900 
19,608,045 
14,487,967 
14,620,864 
15,662,166 


1,938,114 
2,087,627 
2,102,892 
3,469,433 
3,440,119 
3,477,235 


1,038,549 
1,413,782 
1,473,335 
1,429,688 
2,032,637 
2,604,962 


242,840 

306,066 

789,006 

2,684,837 

4,774,361 

8,708,077 


484,764 
348,295 
517,770 
337,970 
299,124 
357,094 


1,800   13,984,268 
5,607       5,137  24,382,472 
41,928       1,600  29,649,434 
50,563  33,427,473 

031,464  33,096,698 

a  77, 108  ,39,748,375 


a  Includes  oil  produced  in  San  Luis  Obispo  County. 

Production  of  petroleum  in  Calif omia  in  1906  and  1907  y  by  districts  y  unth  increase  or 

decreasCy  in  barrels. 


District. 

1906. 

1907. 

Increase. 

Decrease. 

Los  Anaeles  City 

[2,586,779  |    2,650,088 
862,340          818,147 

72,309 

Salt  Lake 

Puente  Hills 

N^wtii^ll . 

44. 193 

Whittler 

Total 

3,440,119  1    3,477,235 

28,116 

Kern  River 

13,580,334  1  13.006.136 

574, 198 

Bnn«f>t. 

409,335 

667,175 

134,174 

1,944,671 

157,840 

134,174 

1,413,486 

Midway 

IfbKlttriok 

531,185 

Total 

14,520,854 

15,652,166 

1,131,302 

ftftnf^  V^ria. 

4,602,513 
81,848 

8,651,172 
56,906 

3,958,659 

fiimiTnAriand 

24,943 

Total 

4,774,361 

8,708,077 

3,933,716 

Coallnffa. . . 

7,991,039 

2,032,637 

299,124 

I       31,464 

8,871,723 

2,604,982 

367,094 

77,108 

880,684 
572,345 
57,970 

45,644 

PnU«r&n 

Ventura 

ffanta  Clara 

*?A«  Lnitt  OWspo 

San  Matw. . . 

Total.  

33,098,508 

39,748,375 

6,649,777 
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WELL  RECORD. 


In  the  following  table  will  be  found  the  acreage  and  number  of  wells 
drilled  in  the  diflFerent  counties  of  California  during  the  year  1907,  mth 
the  number  producing  in  each  county  at  the  beginning  and  the  end  of 
the  year: 

WeU  record  in  California^  1907 ^  by  counties. 


Number 
of^ompa' 
nJea  hav- 
Ing  wella 
active  or 
Idle  oT  in 

ilillliHg, 

Of  oil 
land  con- 
tcoUed* 

WoUb,  Jan.  1,  IflOT, 

Wdbdrtlkidlnl9OT. 

WeUa 

don«d 
In  1007. 

County. 

ActWe. 

Idlo. 

Total. 

Oafl. 

OiL 

Bry. 

Total 

Total 

WCllB 

Dec* 
31, 
IfiOT, 

FfBflHO  . . , . *  * 

83 

127 

24 

46 
20 

34.GS5 

14.S*7 
f    14,2(10 

^       m 

137,061 
BS,344 

274 
901 
711 

m 
[      ^ 

1       24fi 
167 

§4 

S 
31 

m 

3S3 

45 

4 

6 

I 
3 

2 

40 

u 
Ifi 

6 

as 

3 

1& 
33 

e 

15 
2 

325 

Kiem .  . . . 

1.125   

79S   .,.,., 

m 

1 
11 

37e          2 

2m  

1.245 

Loa  Ai]£)eles 

S3A 
1® 

San  Luis  ObU|>o^ 

San  Mate<i 

Sanltt  Clam.*..., 
Santa  Barbara... 
Ventura,,*,  >.*.. 

10 
2S7 

Total 

400 

3ti2.4fro       2J7I} 

440 

2,910          2 

20a 

11 

300 

tt 

i,iaa 

a  Exclusive  of  city  of  Ix>8  Angeles,  where  wells  are  located  on  small  lots. 
OTHER  STATES. 
UTAH  AND  WYOMING. 
UTAH.  X 

During  the  year  1907  petroleum  was  discovered  by  the  Vii]gin 
River  Oil  and  Development  Company  in  a  well  near  Viiigin  City, 
Washington  County,  Utah,  the  production  being  of  sufficient  quantity 
and  quality  to  create  excitement,  and  immediately  there  was  a  rush  of 
prospectoi-s  to  the  field  and  drilling  began,  but  up  to  the  close  of  the 
year  1907  results  have  not  been  very  encouraging,  no  other  well  in  the 
field  having  readied  the  oil  sand.  Oil  was  struck  on  July  13  at  a 
depth  of  566  feet ;  the  well  was  entirely  within  red  shale  overlying  the 
oil  sand.  The  well  was  drilled  700  feet  in  thirteen  days  with  onhr  36 
feet  of  casing  in  the  hole.  The  oil  contains  both  paraffin  and  asphalt. 
The  product  of  this  well,  which  has  a  capacity  of  about  20  barrds  per 
day,  has  been  used  for  fuel  in  the  development  of  the  field.  At  the 
closi*  of  1907  more  than  21  wells  were  drilling,  and  it  is  reported  that 
all  show  a  small  production,  ranging  from  one-fourth  of  a  barrel  to  2 
barrels^  of  the  same  grade  of  oil ;  but  with  the  exception  of  the  first 
well  dnlled  none  are  what  would  be  called  commercial  producers. 

A  sample  taken  from  a  barrel  of  quite  fresh  oil  and  examined  by  the 
writer  showed  specific  gravity  0.918  (or  22.5*^  Baum6);  color,  black; 
odor,  of  sulphuretted  hydrogen.     By  distillation  in  an  Engler  bulb  it 

Save  2.1  per  c(»nt  of  naphtha,  distilling  below  150°  C. ;  19.3  per  cent  of 
luminatmg  oil,  which  is  easily  refined;  and  left  78.4  c.  c.  of  liquid 
residuum  (specific  gravity,  0.9475). 
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WrOMING. 


A  comprehensive  description  of  the  more  important  Wyoming  oils 
has  been  pubUshed  in  Proiessional  Paper  No.  56"  by  Mr.  A.  C.  Veatch 
and  associates,  and  readers  are  referred  to  it  for  detailed  descriptions 
of  this  r^on. 

Bighorn  County, — ^Three  oil  wells,  having  an  estimated  capacity  of 
40  barrels  per  day,  have  been  complete^  near  the  town  of  Bryan,  Big- 
horn County,  but  as  yet  no  crude  oil  has  been  shipped  from  this  field, 
as  there  is  no  market  for  the  product.  The  wells  are  650  feet  in 
depth.  Three  wells  are  now  in  process  of  drilling,  and  it  is  reported 
that  10  more  will  be  started  before  the  middle  of  1908. 

TJinia  County. — ^At  Spring  Valley,  Uinta  County,  there  was  a  total 
of  17  productive  oil  wells  at  the  close  of  1907,  and  2  in  process  of  drill- 
ing. Only  6  of  these  wells  were  pumped  in  1907.  The  first  oil  sand  is 
found  at  a  depth  of  1,000  feet.  During  1907  a  refinery  of  125-barrel 
capacity  was  put  into  operation  by  the  Pittsburg-Salt  Lake  Oil  Com- 
pany, to  which  oil  was  delivered  from  wells  in  this  field.  The  prin- 
cipal products  of  the  refinery  in  1907  were  gasolene  and  water-white 
kerosene,  which  were  disposed  of  in  the  local  market.  The  crude  oil 
has  an  average  gravity  of  43*^  Baum6,  paraffin  base,  and  is  found 
in  black,  hard  shale.  Sixty-five  per  cent  is  illuminating  oil  and 
gasolene. 

Crook  County. — ^About  15  miles  north  of  Moorcroft,  Crook  County,  7 
wells,  with  an  estimated  capacitv  of  30  barrels  pjer  day  of  high-grade 
lubricating  oil,  have  been  completed,  but  there  is  no  market  for  the 
product  except  the  local  market  in  the  immediate  neighborhood  of  the 
weUs.  Were  it  not  for  the  excessive  freight  rates  charged  by  the  rail- 
roads this  crude  oil  could  be  shipped  to  cities  not  far  (ustant,  where  a 
ready  market  could  be  found  for  it.  A  (juantity  of  petroleum  from 
these  wells  is  now  stored  in  the  field  awaitmg  a  market. 

Converse  County. — During  the  year  1907  some  crude  oil  was  pro- 
duced from  wells  in  Douglas  district.  Converse  County,  most  of  wnich 
was  used  in  the  making  of  stock  dip,  a  smaller  quantity  being  used  for 
fuel  in  development  work  in  the  field.  When  the  pipe  line  and 
refinery  improvements  now  under  way  are  completed  the  production 
of  cruae  oil  will  be  considerably  increased. 

Natrona  County. — ^The  wells  of  Salt  Creek  oil  basin,  Natrona 
County,  were  not  operated  in  1907,  there  being  sufficient  stock  of 
crude  on  hand  December  31,  1906,  to  supply  the  refinery  in  1907. 

Fremont  County. — No  crude  petroleum  was  sold  and  shipped  from 
this  district  in  1907.  It  is  reported  that  a  trial  test  made  in  loco- 
motives of  crude  from  the  "Murphy"  wells  in  this  coimty  proved  that 
this  oil  could  be  used  successfully  for  fuel  purposes. 

PRODUCTION. 

The  total  production  of  crude  petroleum  in  Wyoming  and  Utah 
amounted  to  9,339  barrels  in  1907,  valued  at  S21,883,  an  average 

Erice  of  $2,343  per  barrel.    The  price  ranged  from  SI. 25  to  S5  per 
arrel. 

As  there  was  but  one  producer  in  Utah  in  1907,  the  production  of 
this  State  has  been  included  with  that  of  Wyoming. 
— — ^ — — . ^ ,^__ 

•  Veatcfa,  A.  C,  Qeoer&phy  and  0Bology  of  a  portion  of  80UthwQSte^1lV^70TniI&,'«V^IIiVfi«c^si^ 
toecMlaodolL    Prof.  Paper  U.  3.  Oeol.  Survey,  No  56. 1907. 
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In  the  following  table  is  found  the  production  of  petroleum  in 
Wyoming  from  1894  to  1907,  inclusive: 

Production  of  petroleum  in  Wyoming j  1894-1907. 

BarreU. 

1901 5,400 

1902 6,253 

1 903 8,  960 

1904 11,542 

1905 8,454 

1906 0  7,000 

1907 &  9, 339 


Barrels. 

1894 2,369 

1895 3,455 

1896 2,878 

1897 3,650 

1898 5,475 

1899 5,560 

1900 5,450 


COLORADO. 

The  oil  production  of  Colorado  is  obtained  from  the  two  pools 
already  described  in  these  reports,  one  in  the  neighborhood  of  Florence, 
the  other  known  as  the  Boulder  field  district.  In  1907  the  product 
declined  slightly  in  .the  older  Florence  field,  and  this  was  more  than 
made  up  in  the  Boulder  field,  so  that  the  total  showed  a  net  gain  from 
327,582  barrels  in  1906  to  331,851  barrels  in  1907,  with  a  proportionate 
increase  in  value.  During  the  year  an  additional  plant  was  installed 
at  the  Florence  refinery  for  malang  paraffin  wax  and  began  successful 
operation.  The  production  in  previous  years  is  shown  in  the  following 
tables. 

In  the  following  table  is  given  the  production  of  crude  petroleum 
in  the  Florence  and  Boulder  fields,  by  months,  in  1906  and  1907: 

Production  of  crude  petroleum  in  the  Florence  and  Boulder  fields  in  1906  and  1907,  by 

mxmths,  in  barrels. 


Month. 


IWG. 


Florence.  Boulder*     ToUl. 


January sri,  Shi 

February 23, 22* 

March 2S,5ifi 

April 2-*,  *7fi 

May 25.730 

June 24,011 

July 25, 435 

Auf?U8t 24.  l£i 

September 2n,44ii 

October m3ii* 

November I0,3itl 

December 22,fiM7 

Total :  278|e30 


2MB 
2,ft34 
2,334 
2,740 
2,901 
2,173 
3,290 
5.41S 

4,ddn 

4,flCJ0 
»,206 


4S,0S2 


2fl,0&t» 
r,S49 
27,21S 
S8.et34 
2fi,lM 
:S,72iJ 

26,173 

23.  «Q 


327,582 


1907, 


FLorBDtoe   fioulderp     TdUL 


Z?,328 
19,37A 
20.^ 
19.730 
22,3^0 

22.4A2 
22.  %0 
32,570 
22,706 
22,140 
23.390 


2(13, 4M 


e,i43 

5,«I0 
7.104 

1,771 

3,278 


6R.353 


3&,41S 
2«,MS 

30^1(0 

30.302 
2S,221 

36,  tit 


33lr8bl 


In  the  following  table  will  be  found  the  production  and  value  of 
crude  petroleum  from  the  Boulder  and  Florence  fields  in  Colorado 
from  1902  to  1907,  inclusive: 

Production  and  value  of  crude  petroleum  in  Colorado,  1902-1907,  by  districts,  in  barrels. 


Year. 

Boulder. 
!  Quantity.     Value. 

Florence. 

ToUL 

Quantity.  |   Value. 

Quantity. 

VahM. 

1802 

11,800  ■ 

385,101 

396,901 
483,985 
601,763 
376,238 
337, 6(C 
331,861 

9484,683 
431,728 
578,086 
387,605 
988,875 
373,813 

1903 

36,722  ; 

18,167       $20,034 

10,602         U.502 

48,952        53,847 

68,363        75,188 

447,203    

1904 

1905 

1906 

1907 

483.596     1658,001 
365,736       326,104 
278,630      208,828 
263.496       197,626 

oEatimAted, 


6  iDchides  the  production  of  Utah. 
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MISSOURI  AND  MICHIGAN. 


The  slight  production  noted  in  previous  years  continued  in  1907,  as 
shown  in  the  following  table: 

Production  of  petroleum  in  Missouri^  1901-1907. 


Barrels. 

1901 02,335 

1902 «>757 

1903 «>3,000 

1904 &2,572 


Barrels. 

1905 «>3,100 

1906 «>3,500 

1907 HOOO 


ALASKA. 

TTiere  were  no  developments  in  the  petroleum  industry  in  Alaska 
in  1907.  Two  of  the  wells  which  were  drilled  several  years  ago  at 
Controller  Bav,  however,  were  pumped  and  furnished  a  local  supply 
of  petroleum  for  use  in  railway  construction.  There  was  some  furtner 
pro8i)ectiiig  with  drills,  but  it  does  not  seem  to  have  yielded  any  very 
defimte  results. 

So  far  as  learned  no  work  whatever  has  been  done  in  the  last  two 
years  on  the  Cook  Inlet  fields. 

In  the  following  table  are  given  the  shipments  of  petroleum  products 
to  Alaska  from  1905  to  1907,  inclusive: 

Shipments  of  petroleum  products  to  Alaska  from  other  parts  of  the  United  States^  1905-1907  y 

in  gallons. 


Year. 

Crudo. 

Naphtha. 

lliuminatlng. 

Lubricating. 

Quantity. 

VaiiK. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

83,319 
83,992 
100,145 

Value. 

1905 

2,716,386 
2,088,100 
9,104,300 

$91,068 
38,409 
143,606 

713,496 
580,978 
636,881 

$109,921 
100,694 
119,345 

627,391 

S113.021 

131,660 

1906 

560,033  1     109,904 
510,145  !      99.342 

32,854 

1907 

37,929 

HAV\^AIIAN  ISLANDS,  PHILIPPINE  ISLANDS.  AND  PORTO  RICO. 

In  the  following  table  are  given  the  shipments  of  petroleum  products 
to  the  Hawaiian  Islands,  Philippine  Islands,  and  Porto  Rico  from  1905 
to  1907,  inclusive: 


Shipments  of  petroleum  products  to  Hawaii j  the  Philippines, 

in  gallons. 

and  Porto  Rico,  1905-1907, 

Year. 

Crude.             !           Naplitha. 

Illuminating. 

Lubricating. 

Quantity. 

Value. 

Quantity,  |    Value. 

Quantity. 

Value. 

Quantity. 

Value. 

HAWAII. 

1905 

31,904,340 
38,883,100 
38,916,400 

$1,112,939 

320,703 

I39,0()9 
71,954 
73,405 

9,096 
6482 
12,930 

7,697 
17,766 
38,003 

892,094 
1,225,864 
1,441,637 

3,847,810 
4,412,398 
8,218,400 

1,365,446 
1,315,589 
1,700,838 

$142,313 
199,443 
230,968 

380,322 
398,706 
842,111 

140,569 
151,013 
176,806 

195,850 
241,567 
355,451 

236,123 
195,006 
181,504 

93,513 
196,732 
223,380 

$61,605 

1906 

871,830 
581,905 

550,975 
484,435 

60,000 
40,450 
79,560 

49,493 

79,841 

219,691 

76,134 

1907 

104,930 

PBIUPPINES. 
1906 

44,573 

1906 

7,360 

442 

39,887 

1907 

32,508 

POKTO  UCO. 
1906 

20,253 

1906 

16,585 

1,224 

41,777 

1907 

53,599 

1 

a  Includes  the  production  of  Michigan  and  Oklahoma  TwrWorj  • 
ft  Includes  the  production  of  Michigan. 
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EXPORTS. 

The  following  tables  are  the  official  statement  by  the  Bureau  of 
Statistics  of  the  Department  of  Commerce  and  Labor  of  the  quantity 
and  value  of  petroleum  and  its  products  (mineral  oils)  exported  from 
ports  and  districts  in  the  United  States  for  the  years  ending  December 
31,  1906  and  1907: 

Exportsof  mineral  oils  from  the  United  States  in  1906  and  1907,  by  hind  and  party  ingallans. 


Port  and  kind. 


Delaware 

New  York 

Philadelphia.... 

Galveston 

other  districts. 


Total. 


Baltimore 

Boston  and  Charlestown. 

Delaware 

New  York 

PhUadelphia 

Galveston 

other  districts 


Total. 


ILLUMINATING. 


Baltimore 

Boston  and  Charlestown. 

Delaware 

New  York 

Philadelphia 

Galveston 

other  districts 


Total. 


LUBRICATING  AND  PARAFFIN. 


Baltimore 

Boston  and  Charlostown. 

New  York 

Philadelphia 

Galveston 

Other  districts 


Total. 


RESIDUUM. 


Boston  and  Charlestown. 

Delawarp 

New  York 

PhUadelphia 

Galveston 

other  districts 


Total 

Grand  total. 


1900. 


Quantity. 


25,911,771 
71,871 
62,636,172 
30,045,185 
29,380,316 


148,045,315 


1,000 

5,220 

41,565 

12,512,506 

12,563,774 


2,430,784 


27,544,939 


1,422,416 

338,603 

2,625 

499,427,210 

310,016,971 

16,519,394 

50,546,885 


878,274,104 


4,958,839 

176,077 

94,329,314 

44,001,460 

3,249.545 

4,553,287 


151,2 


535,000 

1,515,740 

13,428,196 

39,397,584 

8,415,971 

1,352,272 


64,644,765 


1,269,777,645 


Value. 


$1,473,863 

5,500 

3,812,319 

1,486,296 

953,246 


7,731,226 


200 

875 

3,824 

1,235,841 


277,781 


2,488,401 


114,485 

42,018 

251 

34,301,950 

16,860,418 

993,751 

2,545,439 


54,858,312 


610,492 

31,895 

12,358,999 

4,345,237 

454,941 


18,689,622 


20,760 
40,622 

421,510 
1,167,341 

253,744 
61,338 


l,9n,305 


1907. 


Quantlt>'. 


420,604 

75,518,260 

4,821,609 

45,646,067 


126,306,540 


1,605 
18,816 


16,300,755 

11,740,363 

60 

6,555,036 


34,625,625 


4,026,217 
302,286 


535,945,536 

288,163,576 

2,872,830 

74,603,851 


905,924,296 


4,640,512 

400,263 

05,483,024 

44,325,811 

30,225 

7,131,021 


152,028,855 


464,600 


2,564,809 
44,803,606 

1,473,586 
26,468,204 


Value. 


S25,<i00 
4,796,586 

241,238 
1,268,292 


6,333,716 


303 
3,305 


1,870,151 

1,094,768 

12 

707,667 


3,676,206 


264,843 
37,779 


38,903,722 

16,410,530 

163,976 

3,854,350 


60,636,206 


667,746 

79,484 

12,771,107 

4,607,271 

6,836 

1,001,910 


10,210,358 


14,610 


95,007 

1,477,636 

44,206 

806,232 


75,774,754  |      3,627,682 


85,738,866  !    1,294,650,979  |    91,888,064 


RECAPITULATION  BY  KINDS,  IN  GALLONS. 


Crude  petroleum 

Naphtha 

Illuminating  oil 

Lubricating  oil  and  paraniii. 
Residuum 


148,045,315 
27,544,939 
878,274,104 
151,268,622 
64,644,766 


Total 1,260,777,645 


$7,731,226 

2,488,401 

54,866,312 

18,689,622 

1,971,306 


85,738,885 


126,306,649 
34,625,836 
906,934,296 
162,028,866  : 
76,774,764 


16,388,716 
8,070,306 
69,686»aGB 
19,210,381 
2,6B7,m 


1,394,669,979      91,888,004 


PETROLEUM. 


415 


Export^  of  mineral  oils  from  the  United  States  in  1906  and  1907 ,  by  kind  and  port,  in 

gallons-Continued. 

RECAPITULATION  BY  TORTS,  IN  GALLONS. 


1906. 

1907. 

Quantity. 

Value. 

Quantity. 

Value. 

Baltimore 

6,382,255 
1,054,900 
27,471,701 
619,769,189 
468,605,961 
58,230,095 
88,263,544 

$725,177 

101,538 

1,618,560 

48,323,800 

27,155,195 

3,188,734 

4,725,862 

8,677,234 
1,194,864 

$922,892 
132,078 

Bontoii  and  Charlestown 

Delaware 

New  York 

650,714,688 

464,560,515 

9,198,389 

160,314,289 

53,666,577 

28,388,789 

455,268 

7,817,460 

PhilftflAiphia. . . 

Oalveaton 

Other  dtfftricts        

Granrl  total 

1,269,777,645 

85,738,866 

1,294,659,979 

91,383,064 

Exports  of  mineral  oils  from  the  United  States  in  1907,  by  months,  in  gallons. 


M(»nih. 


Qtifttiaiy. 


VflJyt!. 


January. . . 
February., 

Mafob 

April ,, 

Hay.. 

Jqnfl., , 

Jolj 

Aijguat 

September. 
Octolier...- 
Norember, 
IMoemU-r., 

Total 


102,S2S,1S2 
93,439,670 
108,2QR,S55 
93,S27,^5 
106,387,250 
120,160,435 
12S,737,3G5 
10B,Sfiet,383 
119,^37,732 
115,222,160 
109,lOS,84a 


fr;.  015,833 
6,332,2:55 
6,832JSA 
7,728,13& 
a,18i,1«2 
7,793,5fiO 
S,  835,206 
9,373,100 
7,586,557 
8,4aS,a79 
8,093,3^ 
7,504,584 


],294,(VW,979 


91,383,Qf34 


The  following  table  exhibits  the  total  production  of  crude  petro- 
leum from  1901  to  1907,  in  barrels  and  in  gallons^  also  the  separate 
derivatives  exported  and  their  value,  together  with  their  sum  and 
value.  The  exports  represent  approximately  45  per  cent  of  the 
total  refined  product  that  was  obtamed  from  the  crude  petroleum  in 
the  United  States  during  that  period: 

Qtumtity  of  crnde  petroleum  produced  in,  and  quantities  and  values  of  petroleum  products 
expofrtea  from^  the  United  States  during  each  of  the  calendar  years  from  1901  to  1907, 
irCcluMve,  in  gallons. 


Production. 

Exports. 

Year. 

Barrels  of  42 
gallons. 

Gallons. 

Mineral,  crude  (including 
all    natural  oils,  with- 

Mineral,  refined  or  manu- 
factured. 

Naphtha,   benzine,  gaso- 
line, etc. 

1901 

69.389,194 
88,766,916 
100,461,337 
117,080,960 
134,717,680 
126,493,936 
166,096,336 

2,914,346,148 
3,728,210,472 
4,219,376,164 
4,917,400,320 
5,658,138,360 
6,312,745,312 
6,976,004,070 

127,008,002 
145,233,723 
126,511,687 
111,176,476 
126, 185, 187 
148,046,315 
126,306,549 

$6,037,544 
0,331,011 
6,782,136 
6,350,682 
6,085,592 
7,731,226 
6,333,715 

21,684,734 
19,682,637 
12,973,153 
24,989,422 
28,419,930 
27,544,939 
34,625,526 

$1,741,547 
1,392,771 

1902 

1903 

1,518,541 
2,321,714 
2,214,609 
2,488,401 
3,676,206 

1904 

1906 

1906 

1907 
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Quantity  of  crude  petroleum  prodv/xd  iUj  and  quantities  arid  values  of  petroleum  pifoducts 
exported  fromy  the  United  States  during  each  of  the  calendar  years  from  1901  to  1907, 
inclusive^  in  gallons — Continued. 


Exports. 


Exports. 


Year. 


Mineral,  refined  or  manofactured. 


niuminating. 


Lubricating  (heavy 
paraffin,  etc.). 


Residuum  (tar,  ; 
pitch,  and  aJl  : 
other,  from  which  . 
the  Ught  bodies  : 
have  been  dis- 
tilled). 


Total  exports. 


1901.. 
1902.. 
1903.. 
1904.. 
1905.. 
1906.. 
1907.. 


827, 4*^,  493'  $53,490,713 
778,800,9781    49,079,055 


601,837,234 
761,358,155 
881,450,388: 
878.274,104: 
905,924,296 


51,3o5,668 
58.384,273 
54,900,649 
54,858,312 
59,635,206 


75,305,938  $10,260,125 
82,200,503     10,8*^,154 


95,621,941 
89,668,123 
113, '^,205 
151,268,522 
152,028,855 


12,690,065 
12,393,382 
14,312,383 
18,689,622 
19,210,353 


27,506,352 
38,315,760 
9,753,240 
34,904,100 
70,727,8"^ 
64,644,765 
75,774,764 


$1,254,963  1,079, 074, 510  $72, 784, 912 

022,152  1,064,233,601   66,507,143 

282,120;  936,607,2561  72,628.530 

1,174,156  1,022,116,276  80,624,207 

2,127,606  1,220,613,667   70,640,020 

1,071,306  1,200,777,645  86,738,866 

2,627,582  1,204,680,070  01,383,064 


Exports  of  domestic  crude  petroleum  from  Pacific  ports  during 
the  calendar  years  1906  and  1907  were  as  follows: 

Exports  of  crude  petroleum  from  Pacific  ports  in  1906  and  1907,  in  gallons. 


1906. 


Customs  districts. 


:  Quantity.     Value. 


From— 

I*uget  Sound 1,020,033 

San  Diego 2, 812 

San  Francisco 1, 070, 420 

W  illamette 800 

To  Panama 2,253,063 


$50,402 

120 

15,648 

15 

36,723 


1007. 


Quantity.     Value. 


3,264,081 

1,700 

0,448,246 

443,076 

4,068,800 


$56,063 
136 

180,563 
17,750 
63,466 


Upon  examination  of  the  foregoing  tables  it  will  be  observed  that 
both  the  total  quantity  and  the  total  value  of  exports  of  mineral 
oils  increased  in  1907  as  compared  with  1906.  The  total  quantity 
exported  in  1907  amounted  to  1,294,659,979  gallons,  as  against 
1.269,777,645  gallons  in  1906,  an  increase  of  24,882,334  gallons,  or 
aoout  2  per  cent.  The  total  value  of  mineral  oils  exported  in  1907 
was  S91, 383,064,  as  compared  with  $85,738,866  in  1906.  an  increase 
of  S5,644,198,  or  6.58  per  cent.  It  will  also  be  noted  tnat  with  the 
exception  of  crude  oil  all  the  products  show  increases  in  1907  as  com- 
pared with  1906.  Referring  to  the  table  of  exports  by  months,  it 
will  be  seen  that  128,737,365  gallons  of  oil  were  exported  in  August, 
which  is  the  largest  quantity  on  record.  The  average  monthly 
exports  for  the  year  were  107,888,332  gallons.  It  is  the  tlurd  year 
in  succession  that  the  shipments  abroad  exceeded  1,220,000,000  gal- 
lons, or  4,016,915  metric  tons.  On  the  whole  the  exports  were  very 
satisfactory,  and  the  returns  the  greatest  reported. 

IMPORTS. 

The  imports  of  mineral  crude  oil  to  the  United  States  in  1907 
amounted  to  1,392,555  gallons,  valued  at  $91,547,  and  of  refined 
petroleum  to  3,556,250  gallons,  valued  at  $194,705.  There  were  also 
imported  in  1907  into  the  United  States  1,451,231  pounds  of  mineral 
wax  (ozokerite),  valued  at  $149,507. 
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FOREIGN  MARKETS. 


In  the  folio  wine  table  is  given  a  statement  showing  the  foreign 
markets  for  our  oil  in  the  four  fiscal  years  ending  June  30,  1907: 


Exports  of  petroleum  in  its  various  forms  from  the  United  States  for  the  fiscal  years  1904- 
1907,  by  countries  and  kinds^  in  gallons. 


Country  and  kind. 


1904. 


Year  ending  June  30- 
1903. 


looa. 


1807. 


Eoropc: 
mi 


CRUDE. 


>ftDce.. -,-... »,212.481 

G«rmanF '  3,9B0.0(i3 

Ndtb^tUnds , J.2eo,4ntl 

Spftin ,. J  S.oefl.4fi3 

Unitod  Klt«dom_. „...„,.,, ......,'  13,021,1302 

Other  Europe , . , - . . . .  100 


17,015, 3»S 

4imm4 

774,085 
U,  075,  577 


55,103,511 

4;,543,ieo 


13.490,077 

1§,131,3J^ 

1,250 


Total,...., 9l,5&7,a24  \      7U.358.20fl 


lM,2?t},m 


Koftlii 

litakso 

Cub* , 

Dcmlnlon  of  Canada . . . « 

Otluv  Nortli  Am^ftofl . . . 


6.212,  e4g 

6,8ez,  148 

3,560 


Total... 33,01fl,7W 

Somta  Amsiioa , , ,  - . 

AH  othtir  aonntrliw. 

Tot*l  crude. .  - . , . , , 


NaphUki. 


2,906 


11^5741.^ 


H,C0tJ.617 

7.440,^M 

22, 220,  (305 

3,073 


14,380,455 

r>,2^,6SG 

2I3,£§2.H3 

45,102 


43,700,480 


44,5ai,25U 


315 


ASCMiO 


7,D00 


i^osg.010     i39,a6H,m5 


Gflimaiiy 

Swied«n.,. 

United  Kingdom. 
Other  EurofH.... 


7^147,327 


3ftS4.3(K2 

5,^42.545 

0,S32 


Total,..- ..J      ia.380|99e 


North  Aiaertca..,, 

West  indlBi.. 

Bcmtti  America.... 
Alia  arid  Oceania . 
Afdci.... 


2,1%,  312 

34,  Wl 

744.204 
20a,17$ 


T0lAl... 

Total  naphtha. 


3.22d.l2S 


Europe: 

iMlgitim. ,.,..^-. 

Dwijuarjc, - — 

FfauM  ,...*.*..„.,.*-,. - 

Q«nnaiiy, ...,, 

Itahr,....., ,., 

Hetccrtundei ..... ...... 

?wwi^ii  iitid  Norway. 
''nited  kingdom 

PortUBftl ,.. 

Othier^uropo, ............ 


Total. 


Korth  America: 

Biitfdi  HoTth  AmttTlca. 
Cautral  .^merfBa. ....... 

Ifexioo. 

W*Bt  lodiea— 

British 

Other.. 

Otber  North  America... 


IS,  010,121 


3S,  560.010 
3,»43.S37 

113,  mo.  oat 

12, 736, 1S7 

lll,.12S,35e 

2S,5tiS,7K3 

I05w24a,  727 

L.4fiH,0B2 

1,417,570 


406, 430.^27 


20,085.191 

1,331,  §45 

409, 2«6 

2,4S8,as5 

6e3.418 


ToUl.... .... 27,il0,344 

5150C— M  B  1907,  PT  2 27 


8.«to,o2a 

3.256.043 

n.SQ6,2S0 
2,303,251 


26,706,050 


l,CM5,fifi6 
32,042 

50^,055 
1,572,006 

356,  S«^ 


4.110,6 


30,810,655 


^,rj20,415 

15.55<>.0W'» 

0,875.589 

136,577,304 

^,0«i.026 

110.037,453 

25.  447, 181 

174,057,02$ 

4^482,064 

1,^6,875 


fi20. 930,821 


Itl,7fl7,l38 

l,4tS,787 

461,200 

2.53S.7&4 

3,728,017 

700.500 


22,m7,4a2 


a, 417. 101 

3,782,176 

25B,048 

12.888,828 

1,884.041 


27.2^.t»| 


5,  £24, 000 


32,756,tiM 


43,47^.087 
18.120,251 
22,  no.  414 

na,3;^i,5i4 

2fi,079,3OO 
12^i  21)8, 37f. 
25,»i2*naG2 
100,3*.^,  230 
6,021,243 
3,afl0,867 


572,463,602 


11,203.304 
2.014,071 
2.006,030 

2.670,332 

2,001,660 

573,702 


47,77T,flaa 
4,936,082 


S,<vU3,703 

12,tyit>,707 

807,^0 


74,875,7ft4 


10,991,434 
5,385,BQ§ 

22,571,811 
5,305,767 


R  250,  510 


23,260  . 


20,833 


128,176.737 


5,623,747 

4tt2,8il5 

33f;,045 

7,222,433 

3,016,  hi  0 


lO,O0U7r.0 


4,770,801 

131,3^25 

1.034,204 

2,214,135 

614,200 


9,605,345 


26,357,054 


47,042,107 
I6jiy,4l0 
32,032.648 

imia3,308 
22.627,5^3 

U:i,771*.77*i 
20,  79ft.  154 

182,338.0.'i5 
5,:265.rKK» 
l,3g5.S4T 


572.077,8ti8 


10,C»8.253 
2,014.242 
2,495.07U 

2.&7»,322 

3,264,340 

512,331 


21,528, OBI  t     iv,^;§a,ytfc 
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Exports  of  petroleum  in  its  various  forms  from  the  United  States,  etc. — Continued. 


Country  and  kind. 


REFINED— continued. 
Illuminating— Contln  ued. 


South  America: 

Argentina 

Brazil 

ChUe !... 

Uniguay 

Venezuela 

Other  South  America. 


Total. 


Asia: 

Chinese  Empire. 


Hongkong 

East  Indies- 
British 

Dutch 

Other  East  Indies. 

Japan 

Other  Asia 


Total . 


Oceania: 

British  Austmlasia. 
Philippine  Islands.. . 
Other  Oceania 


Total. 


British  Africa. 
Other  Africa.. 


Total. 


Total  illuminating 

Lubricating. 
Europe: 


Belgium 

France 

(Jermany 

Italv 

Netherlands 

United  Kingdom . 
Other  EuroiM} 


Year  ending  June  90— 


1904. 


12,216,938 
19,403,726 
6,756,672 
3,185.700 
1,263,622 
3.772,267 


46,598,916 


40,614,179 
22,308,670 

9,667,103 
10,924,890 

3,872,450 

46,007,530 

918,574 


134,313,296 


18,212,764 

3,294,020 

11,056 


21,517.840 


10,609,429 
3.186,435 


741,567,086 


Total . 


North  America 

West  Indies 

South  Anu'rica 

Asia  and  Ocwmiu. 
Africa 


4,473,379 
6,793,879 

11.421,404 
2.961,857 
5.424,718 

33,890,901 
2.864,739 


(.7.830,877 


2,709.577 
830,913 
3,4-^0.324 
11.864.610 
2.103,829 


*J0.ft79,2.'>3 


Total 

Total  hihricnting 88. 810, 130 

Residuum  t^lxirrels). 


?'iiropo 

-North  America 

All  other  countries 

Total  nwlduum . 


511.779 

24.131 

1.245 


1905. 


15,818,832 
21,389,827 
6,945,330 
2,918,600 
1,269,776 
3,391,885 


60,724,250 


89,368,014 
18,660,090 

24,853,070 
9,798,770 
1,242,000 

26,824,604 
4,194,710 


174,941,348 


21,633,821 

7,358,810 

4,770 


28,997,401 


11,621,470 
3,990,181 


822,881,953 


6,212,754 
8,766,856 

12,385,112 
3,628,671 
6,569,410 

35,571,115 
3,514,778 


70,537,096 


2.603,403 
786,106 
3,621,853 
11,798,775 
2,009,363 


20.819,500 


97,357,196 


1,101,804 
60,768 
3,880 


:>37. 155 


l,Hi5.461 


1906. 


14,430,160 
24,106,146 
7,263,136 
4,286,600 
1,236,612 
3,620,193 


64,934,746 


64,376,377 
6,661,500 

38,204,743 
12,099,360 


42,787,800 
11,923,490 


164,803,450 


20,618,140 

1,641.178 

1,370 


22,260,688 


13,477,323 
14,808,313 


864,361,210 


12,719,017 
19,007,626 
19,229,8x8 
4,974,497 
9,486,260 
46,246,278 
6.736,974 


117.398.470 


3,244,991 
041,101 
4,840,261 
16,622,725 
3,063,074 


28,712,232 


146.110,702 


1,688,741 

95,461 

2.280 


1,786,472 


1907. 


14,000,929 
24,528,640 
6,842,470 
4,876,066 
1,422,441 
3,510,006 


66,061,362 


77,013,487 
12,048.815 

37,837,841 
13,475,350 

2,441,100 
43,810,870 

8,775,676 


106,308,228 


21,021,040 

6,141,400 

4,410 


27,767.540 


0,076,024 
12,070,862 


22,046,886 


804,520,432 


10,582,303 
15,241,606 
10,601,705 
0.130.766 
8,808.068 
42,141.248 
5,648,656 


106.153,422 


4.344  831 
1.753.262 
5,402.478 
14,340,665 
2,145,566 


27,066.804 


136.140,226 


63.660,768 

1,323,710 

253.531 


65,228.000 
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PRICES. 

In  the  following  tables  the  prices  per  gallon  of  refined  oils  of  70** 
Abel  test  are  given : 

Weekly  prices  of  refined  petroleum  in  the  United  States  in  1907  ^  in  hulk  and  cases  at  New 
York  and  in  barrels  at  Philadelphiay  in  cents  per  gallon. 


Refined  oil. 


Week  ending^ 


New  York. 


Bulk.     Cases. 


Januarys '  4.60 

January  12 4.60 

January  19 4.60 

January  26 4.60 

Febraary2 4.60 

February9 4.60 

February  16 4.50 

February23 4.60 

Mareh2 4.65 

March9 4.65 

March  16 4.70 

March23 4.70 

March30 4.70 

AprU6 4.70 

Aprlll3  4.70 

Apiil20 4.70 

AprU27 4.70 

May4 4.70 

May  11 4.70 

May  18 4.70 

May26 4.70 

Junel 4.70 

Junes 4.70 

Junel5 4.95 

Jnne22 4.95 

June29 4.95 


10.25 
ia25 
ia25 
10.25 
10.25 
10.25 
10.25 
10.25 
10.30 

laao 
laso 

10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.65 
10.75 
10.90 
10.90 
10.90 
ia90 


Phlla- 
delpbia. 


Barrels. 


7.75 
7.75 
7.75 
7.75 
Z.75 
7.75 
7.75 
7.75 
7.80 
7.60 
7.95 
&20 
&20 
8.20 
8.20 
a20 
a20 
&20 
8.25 
a25 
8.25 
8.35 
8.45 
&45 
8.45 
8.45 


Week  ending- 


July  6 

July  13 

July  20 

July  27 

August  3 

August  10... 
August  17... 
August  24... 
August  31 . . . 
September  7. 
September  14 
September  21 
September  28 

October  5 

October  12... 
October  19. . . 
October  26. . . 
Noveml)€r  2 . 
November  9. 
November  1(. 
November  23 
November  30 
December  7. 
December  14. 
December  21 . 
December  28. 


Refined  oil. 


New  York. 


Bulk.     Cases. 


5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 


10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 
10.90 


Phila- 
delphia. 


Barrels. 


8.45 
&45 
&45 
&45 
&45 
&45 
8.45 
8.45 
8.45 
8.45 
&45 
&45 
8.45 
&45 
a45 
8.45 
8.75 
a  75 
8.75 
a  75 
a  75 
a  75 

a75 
a  76 
a  75 
a  75 


Monthly  average  prices^  in  cents  per  gallon,  of  petroleum  exported  from  the  United  States 

in  bulk,  1904-1907. 


Month. 


January... 
February., 

March 

April 

May 

June 

July 

August 

September. 
October. . . 
November. 
December. 


1904. 


I  Refined, 
Crude.    I  iUumina- 
I     ting. 


&4 
&1 
5.9 
6.3 
6.7 
5.8 
5.9 
5.4 
5.0 
5.6 
5.2 
5.8 


ai 

a7 

a3 

7.5 
7.8 
7.8 
7.1 
7.5 
7.9 
7.7 
7.1 
6.9 


1905. 


1907. 


Refined. 

Crude,     illumina-    ('rude. 

I     ting.     I 


5.3 

aa 

5.4 

6.2 

5.3 

6.8 

4.5 

7.0 

4.6 

5.9 

4.9 

5.9 

4.8 

5.9 

4.1 

6.1 

4.7 

5.8 

4.8 

6.2 

4.5 

6.5 

5.1 

6.4 

5.4 
5.3 
5.3 
5.2 
5.1 
5.2 
5.1 
5.3 
4.9 
5.2 
5.2 
5.3 


Refined, 
illumina- 
ting. 


Crude. 


6.2 

6.4 

6.5 

6.2 

6.3 

6.8 

6.3  I 

6.2  ' 

6.0 

a3 

5.9 
6.1 


5.3 
4.9 
4.8 
6.3 
4.1 
5.8 
5.6 
5.5 
4.8 
4.9 
4.9 
3.7 


Refined, 
illumina- 
ting. 


6.3 
6.1 
a8 
6.8 
6.1 
6.8 
6.8 
6.8 
6.6 
6.6 
6.6 
6.6 
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Wholesale  prices  of  refined  petroleum  at  New  York  at  the  first  of  each  month,  190S-1907. 


im. 

1004. 

MOSl 

iMe. 

1907. 

M<mth. 

1 

2 

ContB  per 
gaUoti. 

i 

CQat«  per 
gftlkon. 

Centi  p«r 

1 

Centa  par 

g^loa. 

1 

Cent*  per 
gallQD. 

In 

In 
rels. 

In 

In 
bai> 

In 

In 

Id 

€AS6A, 

Iti 
bur- 
raJa. 

In 

Jacuai7 - 

130 

aao 

R3S 
8.80 

g.2Q 

9.50 

10.00 

n 

».10 
9.10 
a  76 

a  15 

k,l5 
7,  as 
7.70 
7.gS 
7.95 
7,95 
7,95 

11,  SO 
ihm 
1L40 
11,20 
10.85 
10,  IS 
10.115 
10.  -10 
10.55 
LD.(i5 
lO.tJS 
10.05 

4 

1 
1 
£ 
3 
,? 

a 

2 

1 
I 

7M 
7.2fi 
7.25 
7J5 
«.9S 
6,90 
ft.  90 
U.90 
6.90 
7.150 
7.70 
7.60 

10.35 
9.05 
i.R5 
9,85 
9.05 
9.  GO 

3 

7 
7 
4 
2 

1  n 

7,00 
7.60 
7.60 
7.60 
7.00 
7.  HO 

10,  TO 
10130 
10.30 
10.% 
JO.  30 
10.30 

5 
2 

7,75 
7,75 

lOiOO 

FebniafV 

10.50     3 
10. 50     2 
ia50     G 
10. 50  ,  4 
1€l50  <  ] 

m2S 
1ft  25 

April 

fl 

aao 

I0.fi5 

M^y„..,. 

J  UDO ,  - . . . 

4 

1 
6 

7 

t 
7 

3.20 
8.30 
8.45 
ai5 

ais 

8. 45 

aw 

ia65 

July 

August , . 

ia50 

IflLSO 

i0.5a 

11.50 
11.00 
12.20 

G 
3 
7 
5 
3 
7 

9,00 
9.  GO 

^ 

7.8U 
7.80 

10.90 
10,30 

10. «) 
10.  90 

September ... 

Octotjor 

»,  GO  !  7 
1(130     tt 

7,50 
7.50 
7.60 
7.50 

10.00 
10,00 
10.00 
10.00 

10.90 
10.90 

E>ect!;iiiber........ 

law 
laso 

3 

ia90 

1^90 

ANALYSES  OF  PETROLEUM  FROM  VARIOUS  PARTS  OF 
THE  UNITED  STATES. 

In  order  to  furnish  a  ready  means  of  comparison  of  the  various 
crude  petroleums  in  the  United  States,  the  following  tables  have  been 
compiled  from  all  accessible  pubUcations,  by  Mr.  J.  P.  Dunlop,  of  the 
United  States  Geological  Survey. 

In  collecting  these  recorded  analyses  the  following  publications 
have  been  consulted: 

Publications  of  the  United  States  Geological  Survey. 

The  State  geological  survey  reports  and  bulletins  of  New  York,  Pennsylvania, 
West  Virginia,  Ohio,  Kentuckv,  Tennessee,  Indiana,  Illinois,  Kansas,  Louisiana, 
Texas,  Colorado,  Wyoming,  and  California. 

The  mineral  industries  volumes  of  the  Tenth  and  Eleventh  censuses. 

Transactions  of  the  American  Institute  of  Mining  Engineers. 

American  Journal  of  Arts  and  Sciences  from  1850  to  1907. 

Journal  of  the  American  Chemical  Society. 

American  Chemical  Journal,  1878  to  1907. 

Journal  of  the  Franklin  Institute,  1840  to  1907. 

Journal  of  the  Chemical  Society,  1859  to  1907. 

Journal  of  the  Society  of  Chemical  Industry. 

Philosophical  Magazine. 

The  Chemical  News. 

The  degrees  of  accuracy  in  the  work  and  the  methods  of  expressing 
the  results  differ  greatly.  In  arranging  the  analyses  effort  has  been 
made  to  show  the  variation  in  specific  gravity,  in  percentage  of 
sulphur,  and  in  distillation  products.  Other  analytical  data  are 
given  under  ** remarks." 

On  the  whole  the  tables  are  very  incomplete,  and  show  clearly  the 
nocessitv  for  much  additional  work  and  especially  for  uniformitv  in 
the  methods  employed.  The  analyses  cited  show  very  full  work  in 
some  fields  and  almost  nothing  hi  others.  Information  is  lacking  as 
to  even  the  exact  locality  from  which  many  of  the  samples  came  and 
the  con(liti<ms  under  which  any  particular  specimen  was  obtained. 
Usually  there  is  no  statement  as  to  the  care  used  in  avoiding  evapora- 
tion from  the  sample.  The  analytical  methods  vary  to  such  an  extent 
that  as  much  as  30  per  cent  difference  in  the  amount  of  naphtha  will 
be  shown  in  two  samples  from  the  same  region,  and  thus  far  greater 
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difference  will  be  shown  between  two  samples  from  the  same  pool 
than  in  the  oils  from  widely  separated  districts.  Yet  there  are  no 
explanatory  statements  to  make  these  differences  intelligible.  There 
is  no  more  conclusive  ailment  possible  for  the  necessity  of  the  gen- 
eral review  of  the  analytical  characteristics  of  all  American  oils  which 
is  now  in- progress,  as  is  shown  below. 

The  vanous  petrolexmis  of  the  country  are  now  being  collected  and 
examined  by  the  United  States  Geological  Survey  under  such  uniform 
conditions  as  willgive  a  somewhat  more  rational  table  for  purposes 
of  comparison.  Tae  Survey  will  probably  be  able  to  publish  this 
complete  table  in  the  report  for  1908.  The  results  alreaay  available 
have  been  included  in  this  report. 
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Analyses  of  petroleum  from 


Location  of  well. 


Designatioi) 
of  well. 


Depth 
of  well 
(feet). 


Physical  properties. 


Gravity. 


Color. 


a 


1 

a 

n 


-..I 


3 

4 

6 
6 

::: 

7 

8 

9 

10 

11 

12 

13 

23 

14 

24 

15 

26 

1« 

2r. 

17 

18 

29 
27 

19 

28 

•J() 

Hi 

KataUaBay. 
Katalla 


Cold  Bay. 


Seepage.. 


OUBay. 


.do. 


21  I 


Boulder  County 

Fremont  County,  Flor- 
ence. 


Clark  County: 

Johnson  Township. 

Parker  Township  . . 

Crftwfowi  ('ounty.  OIj- 
long  Town  ship. 

K  ii  Ti  d  0 1  p  h  County, 
Sparta. 

Montgomery  County, 
Litchfield. 

Lawrence     County, 

Bridgeport. 
Clark  County,   Parker 
Township,       Oilfield 
pool: 
S.  SpellbrlnB  farnip 
BW.  7;  Ohio  Oil  Co. 
Bi.  K.  Younf  ftirmp 
B^.  1$;  Ohio  on 
Co. 
0.  IL  JeHries  farm, 
see.  20;  Ohio  Oil 
Co. 
riifrk   <'oit3ilT>   Parkfir 
T.iwii'.hip  p<ioL 
J.  '1  iirrjp?r]caAe,n«^. 
:ti;   uhto  Oil  Co. 

n<K„__ 

Ki^ily  Iitrm,  fH?f'.  ^: 
Trp»t^CTHV^fi>r"]. 
N.   J.    Linn   farm; 
Mars  Oil  and  Gas 
Co. 
CumbpfliirKl      Comity, 
LTnMiii  T<>wn*liip : 
Qiif>«m  fiinn.  **f>e  13; 
Cump^H^li,    MtjFA- 
rov  A  licD^ 
7j  Do 


McKenzie. , 


Weaver  lease, 

sec.  23. 
Briscoe  lease, 

sec.  29. 
Birch  lease . . . 


Snowden  Bros. 
&Co 


330 
330 

325 


a828 
.7958 


.9547 


.9557 


.8304 


.887 
.873 
.870 
.842 
.9236 

.8309 

.846 
.846 

.853 


2,4,5,6,7,10... 


12 

1,2,3,4... 


1-9 :  280-320  .858 


300   .879 


300  .879 
300  .865 


5.  8.  9,  10,11, 
13,21. 

1, 2, 3, 4. 17. 18, 
19. 


400'  .839 


400  .841 

I 


3a5 

45.9 


16.6 


16.5 


3a6 
3L0 


27.8 
3a4 
3a9 
3&3 
2L6 

3&5 

3L5 
35.5 


29.3 


29.3 
3L9 


33.4 


36.9 


Dark  green. 


.do. 


Dark  green. 


Olive  green. 

....do 

....do 


Light  green. . 
....do 


.do. 


225®  C. 


230»C. 


0»F. 


«PC. 
38«»C. 
43»C. 
18«»C. 


W*C. 


W*C. 


IIO^C. 


I 


Medium  green. 


Brown 

Light  green. . 


•do. 


.do. 


36.5,. 


.do. 


T 


er  c. 

I 

! 

«•€. 
78*  C. 

aa»c. 
aa»c. 


'.  Bull  V.  8.  (lool.  Sur\'Ov  No.  225,  I'onnlman  and  Browne,  analysts. 

'.  Minoral  Kosourooa  V.  8.  for  1902,  n.  :>S3. 

A.  4.  Bull.  U.  S.  G«»ol.  8ur\*pv  No.  250,  Ponniman  and  Browne,  analystn. 

5.  Mineral  Resources  U.  S.  for  1901,  p.  560  Prof.  K.  G.  Hoffman.  Dr.  Frederick  Salatbe. 
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vcarious  parts  of  the  United  States. 


DlstlMtlon  by  Flngler'^meth- 


To  150*  C. 


2L0 


drsTS 


Ifl^O 


4.4 

a« 

140 

L3 

110 

l&fi 

1&& 


&5 


1L6 


14.0 


1B.0 


.7303 


i50»^aoo'  c. 


J 


51.0 
U,0 


13.3 


13.3 


.»773 
,8777 


.74fi 
,741 
,74» 
.738 


4n.o 

35-10 


33.2 

37.0 
IfLO 

SI.  33 


7746-31.0 
.73S7  MO 

mi; 


.7fiB7 


.7008 
.7433 


.7473 


,7311 
-7301 


26.0 


27.0 
30.5 


2eiO 


38.0 


9^ 

I 


R   ^ 


28.0 


80.7 


m.& 


,SOOD     44,0 


.gl2(t 

.mas 

.SfiOO 
.Tft72 


.S14ff 
.S1S4 

.B173 


.S27S 


.S1Q3 


.9216 


,Bon 


lli!2.4 

50.7 
49.0 
81,  S 

51  08 


Tr. 
0.118 

.008 


A7 


.30 


Remarlcft. 


Reakjiium  piifti  fTm  bftso.. 
3*"  F. 


cold  t«»t-dld  uotcWll  at 


Sa.7  p.  ct.  reif^Lduum  includoA  fi.l  p.  ct.  cokoftrid  toss 
and  producU  dlatllbd  nml*!r  120  m in,  pressure  up 
to  350*  C,  nnd  alaa  pradut'tabydeatrut'tlveautu- 
lation. 

86,ft  p.  et,  riGjIduum  Includpa  5.0  p.  ct.  coke  and  Iass 
and  ni^diit^Udtntnied  tmdiif  t20mm.  preeiiure  up 
to  350°  C,  and  al±io  products  by  dcstmeltve  dlstLl- 
laWon. 


Burning olU  150*  F.  flrete^t ., ,. 

l^rc<)ntaEii  of  soM  pttriirfflnj  10,4;  Hxedearbonp  1.6: 
loluble  Dltumen  aa  removed  by  HjSOj*  1§J  clmmc- 
ter  ol  residuum  Boft;  loss,  200'  C,  (7  hoiina),  2.4 
p.  ot. 


I 


Sp.  gr.  of  lubricating  olU  0.S63;  coT^k  and  losfl,  12,4 

p.  ct. 
&p.  gr.  or  lubricating  oil,  0.863;  ooke  and  lom^  8.1^ 

p.  ct. 
8p.  gr,  of  lubricating  d]],'U.849;  coko  and  loas,  8.5 

p.  ct. 
Bp.gt.  or  lubricating  oil.  0,K50:  coke  and  loaa,  7  p.  ct.; 

Aomplehad  stood  Roniotlnifl;  bumlnff  point,  22T. 
8p.   gr,  of  lubricating  dN.  O.S(i3;  coke  and  lo&ii, 

10.7  p.  ct.T  pample  otit  of  ground  lome  rrtonths* 

aBpwlmpn  too  hoihII  to  teaL 
(From  statlfitleal  report  to  U.  8.  QcKiloglcal  Survey 

m  1907,) 


Oil  tram  first  o&nd, 
do,.,.. 


6.  Pet.  Rev.,  Nov.  24, 1896,  Clifford  Richardson. 

7-11.  IlllnoU  Stete  Geol.  Survey.  Bull.  2,  F.  F.  Grout,  analygt. 

13-21.  David  T.  Day,  analyst,  u.  S.  Geological  Survey. 
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Analyses  of  petroleum  from  various 


40\  15 


i3   34 


CuTnbprland     County , 

UriloiiTuwniihip-  -€on* 

t^ridenvoad     Jert«e» 

sec,  i;^:  Ohio  Oil 

Co- 

CtarFk  CoQDty.  Johnaotl 

Tnvvnsthin: 

\\  .  l>.  SiisnflrloiiiiC'; 

Vuvi'.  UllCo. 
M.     Mimier     teKSCn 

Pnri^  Oil  Co. 
'Z.  E.   IJniDt  iaun, 
iiec,  2it;  Ohio  Oil 
Co. 

Do„.„ 

Crawford  County.  RolJ- 
Ihboii  pofjJ: 
Mitdiell  OLlCo..„. 
GruflWflJd  l«aiH);  Ci. 

E.  Thomfis. 
UilJe]'  Ip^isi^;  richer 

Oil  Co. 
Quick  lease;  John 
Markhani. 
Crawford       County, 
Moiilgomery    Town- 
tiii]^       DutiCifliflViilH 
pooL : 

J.  W.  CresweU 

lllgginH    Itiaae;    U. 
Bertwteiti  Co, 
IjAv^rencc  Coiintj',  Pet- 
ty Township,  Brirtfiie- 
pofl  pool : 
W.    E.    Neil   lcn.*p; 

Braden  Oil  Co. 
Eshelmun       lease; 
Bridgeport  Oil  Co. 

Do 

Thorn  lease;    Ohio 
Oil  Co. 

Do 

Do 

Macpherson     lease 

niKiisc-rea);  Kirk- 

wornl  (ill  Co. 

MacpbersoTi     16rjs% 

f3fS  flt^TPflU  Kirlc- 

Martinsville,  pipe  line, 
Ohio  Oil  Co.: 
Clark   County 
(northern  part). 
Cumberland  Coun- 
ty, {  n\-'      :      ■ 

fihi|l,  Htl- : 

Clark   <       , 
(sonthc^rn    i^rEi, 
.lohn«on  Town- 
ship. 

Crawford  County. . . 

I^wrence  County. . . 


INDIANA. 
11 H  >  »c»l»  Cniiii  t  >    Bl rds- 
'     pyo. 
.  Jasper  County 


4.... 
2,12. 


13.14,17 
8, 10. . . . 
1 


Depth 
of  well 
(feet). 


Physical  properties. 


Gravity. 


1  if 


5770.878 


606 
610 
480 

474 


050 
970 


945 
960 


970 
965 


1,435 

900 

900 
1,300 


1.300 
1,500 


.863 
.866 
.8(i8 

.870 


.846 
.854 


.871 
.838 


.915 
.919 


.833 
.854 


.864 
.855 


1,300  .855 


856 
.828 


1,500  .826 


.876 


.878 


.855 

.847 


.928 


29.5 

32.2 
31.7 

31.3 

I 

3a  9|  Medium  green..! I   75°  C. 


35.5 
33.9 


3a7 
37.1 


23. 
22.3 


33.9 

32. 
33.7 

33.7 

33. 

39.1 


29.8 
31.1 


33.7 
35l3 


Color. 


1 
•g 


Light  green -  -  - 

do 

Dark  green 

Light  green 

! 

c 


80°  C. 


75°  C. 
75°  C. 
75°  C. 


....do 

Light  green. 


....do 

Dark  green. 


Brown.. 
....do.. 


Light  green. . 
Dark  green.. 


do 

Medium  green . 


.do. 


Light  green. , 
Dark  green.. 


39.5.  Medium  grpcn. 


.do. 
.do. 


29.5  Light  green.. 


8500)  34.7 


.do. 
.do. 


2a9 


80°  C. 
60°  C. 


80°  C. 
51°  C. 


80°  C. 
75°  C. 


47°  C.  I 

70°  C.I 
75°C.| 

68°  C, 
76°C.! 
46°  C 

I 

40°  C. 


8a»c.i 
8a»c. 

70°  C. 


75°  C. 
71°  C. 


210°  C. 


22-45.  David  T.  Day,  analyst,  U.  S.  Geological 
*i  Hepts.  Oeol.       -  -       -  •    •'*' 

and  testing  Works. 


40.  Repta.  Oeol.  and  Nat.  Resources,  Indiana, 
ftfii 


Survey. 
1903,  analysis  by  chemist  of  the  St.  Louis  SampUog 
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parts  of  the  United  States — Continued. 


Pittttllatlon  by  Kngbr's  metti- 
od  (by  volum«j. 


To  iJO"  C. 


iaiE».n« 


115 

8.0 

la  5 
mo 


8,0 


aao 


CO 


2Ld 
14^ 


.7318 
.7«tl 


7273     33v0 


.71S3 
.733 


.7S31 
.7705 


-TlOi 

.7176 

.71VI 
lfi.«  ,7ISS 


n.0 


tto 

mo 

mo 


15.01 
tfiiOj 


0 


.1305 

.73ia 

.73ia 


.TIU 


,7371 
,72ftg 


.7388 
.7276 


1SB*^M0°  C, 


34.0,'to.KlS 


35.0 


ma 

34  0 


32.€ 


245 
20i€ 


33,e 

3Lfl 
41. 0 

mo 

3Lfi 


33.0 
33,0 


37.0 
340 


^9 

0 


I 


-S1T4 
.806fi 

Tsui 

.8180 


.7041 
.8136 


.8200 
.8107 


.8391 
,8^07 


.8211 


I 


.82  IS 
.71H 

.8193' 
.iiSS 
.8ia 


.Slot 


.SH7 
.7W3 

.8183 


.8108 
.80S3 


97.0 


0.33 


hW 


§ 


Remarks. 


Lower  Rand  oil  contains  8  p.  ct.  water 22 


Lower  sand  oil. 

...do 

ITpper  sand  oil . 

....do 


Bk  (H   liower  Bridgeport  sand . 
. , . .  J  Upper  sand 


.  ..do 

Buchanan  sand . 


.do. 
.do. 


Lubricating  oil,  42.2  p.  ct.;  residuum,  13.3  p.  ct.; 
I      sample  from  Southern  Qil  Co.,  Evansvllle,  Ind. 
3.©     Coldtest,?®  F.;  fire  test,  437<>  F 


33 

34 

35 
3c 

37 
38 
39 

'  40 


43 


47.  Repta.  Dept.  OeoL  and  Nat.  Resources,  Indiana,  1903,  Mariner  and  Hoaklna,  «ki!A.V3%\.%>c:X)NKa^. 
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MINERAL   RESOURCES. 

Analyses  of  petroleum  from  various 


62. 


65. 


Location  of  well. 


INDIANA— continuwi. 
Jasper  County , 


Vigo  County,  Terre 

Haute. 
Grant    County,    Van 

Buren. 


Wilson  County: 
Neodesha 


Do 

Neosho  County,  Thayer, 

Montgomery    County, 
Chenyvale. 

Kay  County,  Newklrk. . 


KENTUCKY. 

Lawrence  County . 


Warren     County, 
Sunnyside. 


St.  Martins  Parish: 
Anse-Le-Butte . 


Bayou  Bouillion . 

Do 

Bayou  Laroupe.. 


Designation 
of  well. 


Refinery  run. 


Depth 
of  well 
{f«t). 


Main  well 

KlmbaU  weU. 

Ordway  well..| 

Federal  Oas 
and  Oil  Co. 

Weill,  New- 
klrk Gas 
and  Mineral 
Co. 


Lower  Law- 
rence Coun- 
ty well. 


Moresi      C  o. 
well  2. 


Robt.  Martin 
well. 


Calcasieu  Parish: 


Jennings. 
Welsh. 


Do. 


St.  Claire  County,  Port 
H'lron. 


Prospect  well  i 
(not    f  1  n - 
ished).  : 

Hey  wood  well 

....do ' 


320 


Physical  properties. 


Qi«vity, 


S7» 


.831 


.»!» 


INK)  .iNVMJ 

uoon;  .91)03 
TOO  .9m 


.938 


r^jlor. 


IS.  I 

mi 

311 


»l4 


3ifi 


3&2 
14,8 

ma 


Brownish  blACk, 


Browntah  biaok. 


t 


I      % 


2«"F. 


1».4"C. 


I 


Ot6,%      07*  C, 


a«i»c, 


371S"C. 


ISKK .._     2affQ^ 

aoitf  »....*...„....... acre 


1(113  auv« 


iH33l  3&0  Dftfkffraea. 


Of«r 


48.  Repts.  Dept.  Oeol.  and  Nat.  Resources,  Indiana,  1904.  R.  T^evering.  president.  Indiana  Aipbalt  Co. 

49,  SO.  Repts.  Dept.  Geol.  and  Nat.  Resources.  Indiana.  1901,  W.  A.  Noyes,  analyst. 
51 -.')3.  Mineral  Resources  of  Kansas.  1897.  Prof.  R.  11.  Bailey,  analyst. 

54.  I»et.  Rev..  Fob.  2, 1907.  Clifford  Richardson. 

55.  Mineral  ReHourues  U.  S.  for  1903,  p.  671,  Edwin  De  Barr,  of  Oklahoma  Unlveraity,  analyst. 
S0.  Kentucky'  Oeol  Survey,  1888,  Robert  Peter,  chemist. 
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parts  of  the  United  States — Continued. 


DirtUtatlon  by  Eiiglpr*»  meth- 
od (by  votuuie). 


To  150*  C. 


H 


lao^-MO*  G. 


If 


Remarks. 


47. 0 


1-3 


19.1 
10.  S 
1*7 


0.719 


.7D5 
.72m 


^1 
».2 


.SlOi5 


4S.H 
44l1 


.83 


Total  distillates  obtained  when  running  crude  down 

to  asphalt,  49  p.  ct.;  loss,  4  p.  ct. 
300°-3S0*'  C,  14.8  p.  ct.;  sp.  gr.,  0.367;  350°-390*>  C,  40.0 

p.  ct.;  sp.  gr.,  0.879. 
'T0<»-350*»  C.,  14.1 

p.  ct.;  sp.  gr. 


306<»-35O*»  C.,l4.8p.  ct.;  sp.  gr.,  0.844;  350«»-390°  C,  41.8 
0.860. 


lao 


ca 


L05 


U,Q 


.«3t 


37,a 

ai.4 
ILO 

4L0 
101 0 

»07 


44.0 


B40 

67,3 
SBlO 
94.0 

fiOLO 
Rl.O 


30.0 


«,U 


.57 


&.th 


14  p.  ct.  of  original  quantity  remained  undistilled; 
over  300*  C,  28.8  p.  c*.;  sp.  gr.,  0.8091. 

12  p.  ct.  of  original  quantity  remained  undistilled: 
over  300*»  C,  33.4  p.  ct.;  sp.  gr.,  0.8739. 

12  p.  ct.  of  original  quantity  remained  undistilled; 
over  300"  C,  32.1  p.  ct.;  sp.  gr.,  0.8663. 

Distillation  in  vacuo,  20  mm.  pressure,  60*^-140°  C, 
16.3  p.  ct.;  140'»-300*»  C,  63.9  p.  ct.  Character  of 
residumataoo** C, soft,  paraffin;  280<'-300* C, solid. 

Below  170*>  C,  9.1  p.  ct.;  170°-315«»  C.  43.75 p.  ct.;  lu- 
bricating oil,  37  p.  ct.;  solid  oil  and  residuum,  10.15 
p.  ct. 


Submitted  to  distillation  until  91.4  p.  ct.  passed 
over;  distillate  then  fractionaUy  distiUed.  leo''  C. 
16.8 p.  ct.  of  original;  160®-320*'  C.,  39  p.  ct. 

Volatility  in  open  dish,  150°  C.  (7  hours) ,  40.7  p.  ct.; 
iaO»  C,  44.6  p.  ct.;  200°  C,  68  p.  ct.  to  constant 
welght,160°  C.(42  hours), 70.6  p. ct.;  160°  C.  (7 
hours),  73.8  p.  ct. 


B .  t.  u.  19,300.  When  residue  heated  and  evaporated 
in  open  dish  it  was  hard,  black,  shiny,  with  con- 
choidal  fracture;  sp.  gr.,  1.123.  Analysis  residuum 
of  asphalt  showisd  volatile,  71  p.  ct.;  fixed  carbon, 
28.6  p.  ct.;  ash,  0.4  p.  ct. 

Above  300°  C,  lubricating  oil,  42  p.  ct.;  asphalt  and 
coke,  15.6  p.  ct.;  loss,  9.8  p.  ct. 

From  300°-350°  C,  62  p.  ct.;  color  ot  fraction,  yellow; 
B.  t.  u.,  18,500;  residue,  asphaltic. 

From  300°-350°  C,  7  p.  ct.;  color  of  fraction,  yellow; 
residue,  asphaltic. 


From  300°-550°  C,  24  p.  ct.;  350°  C.  to  asphalt,  30 
p.  ct.;  asphalt  residue,  5  p.  ct.;  B.  t.  u.,  19,814. 

From  300°-550°  C.  23  p.  ct.;  350°  C.  to  asphalt,  49 
p.  ct.;  asphalt  residue,  9  p.  ct.;  color  of  fraction, 
nearly  colorless,  light  yellow  on  standing;  B.  t.  u., 
19,000. 

Lubricating  oil.  65.38  p.  ct.;  coke  and  loss,  3.5  p.  ct.; 
crude  free  from  sulpnur;  viscosity,  36.8  by  Enigler's 
method. 


Lubricating  oil,  20p.  ct.:  tar,  5  p.  ct.;  coke,  5  p.  ct. 
(Taken  from  card  reporting  production.) 


57.  Pet.  Rev.,  Oct.  27, 1906,  ClilTord  Richardson. 

58.  62.  63.  Jour.  Am.  Cheni.  Soc.,  vol.  25,  p.  1154,  C.  R.  Coates  and  A.  Best,  Louisiana  State  University* 
50.  BuU.  U.  S.  Geol.  Survey  No.  282.  analysis  bv  Drs.  Metz  and  Custis,  Tulane  University. 

00.  61.  Jour.  Am.  Chem.  Soc..  vol.  27,  p.  1317,  C.  B.  Coates  and  A.  Best. 
61  Mineral  Resources  U.  S.  for  1905,  p.  872,  F.  C.  Tbiele,  Beaumont,  Tex. 
06.  Mtneial  Resouioes  U.  S.  for  1905,  p.  S70. 
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MINERAL   RESOURCES. 

Analyses  of  petroleum  from  various 
Physical  properties.  | 


Gravity. 


Location  of  well. 


of  well.  (j^^) 


o  . 


I  ; 


MIS.SOURI. 

Cass  County,  Belton . 


67... 
68... 


60.. 


70... 

I 
71  ... 


Lima . . . 
Do.. 


Do. 


Do.. 


72'. 


73 


75,.. 


77.. 


78,.... 


Findlay,    Peerless  Re- 
fining Co. 

Washington  County: 
"'  icksbv 


CO     ,  Q 


Color. 


0  791     47.tJ  Dark  green 

.835  I  37.7-  Dark  brown, 
'     slightly  fluo- 
rescent. 
.850    34.7   Dark  brown... 


.838  j  37. 1 
.  838  I  37. 1 


Macksburg . 


Do. 


Do. 


Do. 


.Vrchers  Fork. 
Nohh' County 


No.  9,  Mose- 
ley  Farm. 


No.   1.   War- 
ren farm. 


No.  6,  J.   S. 
Dunn  farm. 


Mc  La  u  t  h 
farm. 


Well  1.  Mose- 
ley  farm. 


Well  1,  Ward 
farm. 


From     .8lli|  42.6  Light  amber., 

140-  1 

feet  I 

sand.  \        > 

From     .S274  39.2  Amber. 

1,500- 

feet 

sand. 

45.7. 


a 
I 


i 


2rc. 


.do. 


Peculiar  reddish 
tinge. 


i      I 


I'E.VNSYLVANIA. 


79... 
K(),... 


(Not  located). 


I 


From     .  7971 

500- 

ftet  I 

sand.  i 

From     .aaos  40.0 

300- 

feet 

sand. 
From  ,  .mm  42. fl 

700- 
foot  I 

sand.  I         ' 

Berea     .7939*  46.^1  Light  amber. 

grit  ; 

oil.       II.  I 

.8293  38.H   Ord.t.     86»C.i 


Amber. . 


Do Pipe  line 


82 


..., 


I 


Do. 


Do. 


'  .817S  41.a 8r»C. 


.>  .8014 


.a.  886 


44.7    Ord.t.'    80°  C. 


4Lii 


28.i> 


66.  Mineral  Resources  U.  S.  for  1902,  p.  566.  Prof.  Frankforter,  University  of  Minnesota. 

67.  Jour.  Am.  Chem.  Soc.,  vol.  13,  p.  168,  MandeU  and  Bourgougnon. 

68.  Jour.  Am.  Chem.  8oc.,  vol.  13,  p.  179,  Durand  Woodman. 
60.  Jour.  Am.  Chem.  Soc.,  vol.  13,  p.  180,  Durand  Woodman. 
70.  Jour.  Franklin  Inst.  Nos.  «J4,  835.  C.  F.  Mabery. 

7/.  Am.  Chem.  Jour.,  vol.  17,  p.  714,  Chas.  F.  Malory. 
72.  Aw.  Chem.  Jour.,  vol  18.  p.  218.  Ch;i8.  F.  Maliery  and  Orton  C.  Dunn. 
Z3.  Am.  Chem.  Jour.,  vol.  in.  p.  221.  Chas.  F.  Ma^very  and  Orton  e .  I^wxvtv. 
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od^by  volume). 

1 

00 

TolSC^C. 

iao'^-300*  c. 

i 

. 

1, 

1 

1 

1 

1 
1 

Q,7tn 

Un- 
.730 

es.0 

IL7)« 

71.0 
«X0 

,37 

HTfi 

.73g2 

ar.is 

■    ■ 
.7571.    42.12 

%rB 

.Tafi^J  ^.13 

,  7S7i     a:!.  13 

ia&«7 

...... 

145.  Bl 

, 

^lOLH 

...... *aH7 

1 

■430L3S 

1 

! 

^ 

■icia 

1 

mw 

! 

4a» 

32,0 

.....J^SLm 

■"  ■ ' 

^laa 

i 

.7397  ai,0 

1 

.WM 



.. 

i 

'  ai.D 

\J 

.nw  41.0  1  .7VM 

4a  7S 
87.0 

a.i) 

,(m 

ogas 

,-'' 1 

M2.0 

1 

j 



Kemarks. 


Lubricating  oil,  53  p.  ct.;  residue  tar,  10  p.  ct.;  paraf-  i  i 
fin,  8  p.  ct. ;  with  only  a  trace  of  organic  matter.       ' 


Paraffin  oil  6p.ct.;  sp.gr.,  0.813 

Lubricating  oil,  30  p.  ct.;  sp.  gr., 0.830.. 


!  67 


Gives  naphtha  and  burning  oil,  56.8  p.  ct.:  heavy  oil 

(above  500®  F.),  32  p.  ct.;  residuum,  9.6  p.  ct.; 

water,  0.7  p.  ct. 
300«-350°  C,  8.63  p.  ct.;  sp.  gr.,  0.8242;  sulphur,  0.37 

p.  ct.;  bromine  absolution.  6.1  p.  ct. 
Bromine  absorption  of  distillate,  IIO^-ISO®  C,  0.73 

p.  ct.;  150*»-220°  C,  1.74  p.  ct.;  220«-267°  C,  4.84 

p.  ct.;  257O-300'>  C,  5.04  p.  ct.:  300»-330«»  C,  12.10 

p.  ct.  residuum,  19.50  p.  ct. 
Crude  oil,  carbon,  85  p.  ct.;  hydrogen,  13.77  p.  ct.; 

nitrogen,  0.027  p.  ct.;  bromine  absorption,  7.62  p. 

ct.    a  Up  to  160*  C;  &  160°-310*»  C. 

Crude  oil,  carbon,  85.42  p.  ct.;  hvdrosen,  14.50  p.  ct.: 
nitrogen.  0.064  p.  ct.;  bromine  absorption,  9.96 
p.  ct.    aUptol60°C.,  ftieO'^-SlO^C. 

Crude  oil,  carbon,  84.19 p.  ct.;  hvdrogen,  14.75  p.  ct.: 
nitrogen,  0.015  p.  ct.;  bromine  absorption,  9.46 
p.  ct.    a  Up  to  lOO*  C;  6160*»-310®  C. 

Crude  oil,  carbon,  84.45  p.  ct.;  hydrogen,  13.79  p.  ct.: 
nitrogen,  0.018  p.  ct.;  bromine  absorption,  8.45 
p.  ct.    aUp  toieO^C;  6160°-310«»C. 

Crude  oil,  carbon  84.56  p.  ct.,  hydrogen  14.33  p.  ct., 
nitrogen,  0.038  p.  ct.;Dromine  absorption,  5.93  p. 
ct.    a  Up  to  160"  C. :  b  160°-310o  C. 

Crude  oil,  carbon,  84.35  p.  ct.:  hydrogen,  14.72 p.  ct.; 
nitrogen,  0.038  p.  ct.;  bromine  absorption,  6.25  p. 
ct.     a  Up  to  160*  C. :  b  160*»-310«'  C. 

Crude  oil,  carbon,  85  p.  ct.:  hydrogen,  13.80  p.  ct.; 
oxygen  and  nitrogen,  0.60  p.  ct.  Distillate,  300°- 
350*  C.,21  p.  ct.:  sp.  gr.,  0.8404:  refractive  index, 
1.468:  350°-400°  C,  27  p.  ct.;  sp.  gr.,  0.8643;  refrac- 
tive index,  1.481.  Loss  on  acid  treatment,  5p.ct.; 
acid  used,  2.5  p.  ct.  Viscosity  by  P.  R.  R.  pipette 
42. 


:  I 


70 
71 


79 


Viscosity  by  P.  R.  R.  pipette  37.  Crude  oil,  carbon, 
86.10  p.  ct.;  hydrogen,  13.90  p.  ct.  Percentage 
acid  used,  2.  300°-350*'  C,  14  p.  ct.:  sp.  gr.,  0.8338: 
refractive  index,  1.462.  Loss  on  acid  treatment, 
150^-300°  C.   1.8  D.  ct. 

a  Sp.  gr.  at  0°  C. :'  b  up  to  140°  C. :  <■  140O-200°  C.  Com- 
position of  crude  oil,  carbon,  82  p.  ct.:  hydrogen, 
14.8  p.  ct. ;  oxygen,  3.2  p.  ct.    Heat  of  combustion. 

a  Sp.  gr. ,  0°  C. ;  6  up  to  280°  C.    Composition  of  crude     82 
oil,  carbon,  84.9  p.  ct.:  hydrogen,  13.7  p.  ct.;  oxy- 
gen, 1.4  p.  ct. 

74, 75.  Am.  Chem.  Jour.,  vol.  18,  p.  219.  Chas.  F.  Mabery  and  Orton  C.  Dunn. 
Ttt.  Am.  Chem.  Jour.,  vol.  18,  p.  220,  Chas.  F.  Mabery  and  Orton  C.  Dunn. 

77.  Am.  Chem.  Jour.,  vol.  18,  p.  225,  Chas.  F.  Mabery  and  Orton  C.  Dunn. 

78.  Jour.  Soc.  Chem.  Indust.,  No.  20,  CliCTord  Richardson.    Bull.  U.  S.  Geol.  Survey.  No.  282, 1906. 
19,  Dlngl.  Polyt.  Jour.,  vol.  261,  pp.  29-34,  C.  Engler  and  I.  Levin. 

80.  Jour.  Soc  Chem.  Indust.,  No.  20,  p.  691,  Clifford  Richardson  and  E.  C,  WaUw». 

81 ,  82.  Jour.  Am.  Chem.  Soc.,  vol.  1,  p.  195,  A.  Bourgougnon. 
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»4„. 


OT 


101 


iiQ 


LoeattcHi  of  wall. 


PENNS  V3#VANI  A— cont'd* 

CNotlofulwi).. 

l*trry  County,  MLUera- 

Veaim^o  Couoty*. . , ,  ^* , 

TEXAS. 

Jcffonon  County: 

BcaiunDnt.  ^^ ^.. 


Do.. 


Bo*. 


Do-, 


Do,. 
Do*. 


Do,. 
Dol. 


Do...,._ 


Do, 


Do- 
Do. 


I>fifliRtAtlfin 
orweU. 


Lucaii  wbU... 


Forward  Re- 
duction Co. 


aad  OU  Co. 


Lucaa  weLL 


Lriicaa... 


Depth 
of  w&U 
(f«tj- 


l/2m 


From 

root 


.,do. 

.do. 


PhyslcA]  propertloi. 


GrmTlty. 


88S 


.923 


OlUi 


.9217 
.0228 


lh» 


.DSOGf 


.ina 


.016 


Bfiiuir  County:  f 

Ban  Antonio ,^^J  Mi'HlBb  wHU 


l)o,,„, 

JEitidln  CoUTily: 

0ation..,.,. 


41, « 

ft- 2 
28.7 


21.0. 


ilS2 


2L7 


17.1, 


Color. 


D^rk  brown. 


23,0  DAFk  green. 


ai.i 


Rcddl^li  bi»w&. 


23.5, 

^1,  Brown  op&que. 


S&fi. 


23.8 

I 
2ft  1   R«idi*li  lirown.'  37'  C 


t 


7fl.rc. 


««*c.. 


w.rc. 


=3 


es"c. 


IW*C. 


«f»C„ 


Onl,t.  LIO^C. 


2a.fi- 

27.7. 


I 


RellnlnaFiJim-  .., 
piflf  I  mi(!d 
Oil  and  He- 
ftnEnp  To.. 

83.  Jour.  Sw.  Choni.  Indust..  No.  19,  p.  123,  analysis  by  BoIk»y. 

84.  .lour.  Am.  Choni.  8oe.,  vol.  1.  p.  204,  A.  Bourgougnon. 

HT).  I!l8t.  of  l'(an)l«um.  by  J.  T.  Henry;  analysis  by  Prof.  B.  Silliman. 
wi.  MlniTji!  Kc}«>urrt»s  V.  H.  for  1901.  p.  TiTl.  Sir  Bovorton  Rodwoo<l. 
H7.  .MiinTjii  H«'8ounv8  {'.  s.  for  1901.  p.  r,7\.  J.  E.  Donton:  (a)  Kichanlson  and  Wallaro. 

85.  nwm.  Tnido  Jour..  Mar.  2.  1901.  Knior>-  Mfc.  ('o.,  Bradfoni.  I»a. 

K9.  Bull.  r.  S.  <]i'ol.  Surwv.  No.  282.  1906;  rnitoti  Oil  and  ReflnlnK  Co..  Boaumont. 
m  Jour.  Am.  Chi'tn.  i^^H\,  vol.  2'i,  p.  1154,  C.  R.  CoaU's  and  .Ufrod  Best. 
91.  Jour.  Am.  Chow.  Soc..  vol.  22,  p.  ,V>1,  ('has.  F.  MaV«ry  and  D,  M.  Bucli. 
02.  Tpxuh  Univ.  Min.  Hnrvvy,  Buii.  1,  p.  76,  Lwloux  &  Co,.  SeN>(  \otV,  »»aX^«X. 
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JMvUllAtlon  hj  Sngier'i  meth- 
od (tjy  volame). 


To  i5Q"a  iso'^-aoo^c. 


U 


1BL7 
&&5 


aeoa 


3.13 


Lft 


A.  45 


3.S 


otTSi 


al.M 


473 
1.10 
&6 


J. 

e 
5 


^CTfd^ 


4X0 
^a4Z.7S 


,S51 
.7938 


.74£ 


IZ£ 


%0 


33.7 
30.0 


mo 


»44.oa 


i6a.n 


31.190 
027.30 
30.4 


.7fl5 


.8796 
.e7S& 


.S72 


.S7I9 


.SI  17 


If 

Eg 


jj4aLfl7 


S4.3S 


S1.1 
64.0 


G2.A 
fi7.3 


&4.0 


57.fi 


fiL14 


44.27 


aei37 

71.  €0 
73.1 


L33 


1.75 


l-9« 
.04 


i.01 
Z40 


116 


2.03 
1 


7.S 

ao 


fl.0 


liemnrkA, 


Q 

-a 


( Articlo  wrill<^n  liy  Clifford  !ltchftr<l(iOTi)  ..* 

Scpamtoil  into  100  fruelioriRL  perCit^ataseH,  17,  4d,  10 

Hrf  upprOKlmftti^;  rc;^duiiiu.  10  p,  ct. 
*l.'iO*-270°  L'.^  fi indydefl  ioai  ana  witter . ,^.., 


VLBCOHltp,  Redwood  etandurd  (3Kfi  naamdn),  33,3  at 
15.5°  C.;  fluid  Bt  0*  F.  CflrfMjnaci'ODa  real  duo  on 
dlsttUation  to  dryness,  4.i0  p.  rt.;  ciUortcvaltw, 

B.  t.  u.,  19^1Kg, 

Carbon,  S4.«}  p.  ct.;  hydroeian.  10.90  p.  ct.;  oxygFQ 
and  nltroj^cn.  2.87  p.  ct.  Cold  tpit,  S"  F.;  c&lor^fic 
vfllup,  D.  t.  ti,,  la.atO.  flLoes  in  tnaatmi-nt  with 
csoosM)  ol  HiSOi*  39  p*  ct»  Carbon,  S5.03  p.  ct.; 
hjdrogvn,  12.30  p.  ct. 

No  e  V I  d«nc*3  of  cti  ngpa  IJ  ng  at  5*  F. :  4  gdUona  cj  I  Rtliled 
gravity  ol  flrst  10  pint  sample  of  tllatlilatflfl,  38.9* 
B.,  33.1*^  B.,  32.fi°  B,,  31.ti°  R,  30.8^  B.,  2&.3'  D.. 
^.^^  B.,  27.ti"  B.,  28.7«  11.     Fuel  oil,  7S,12  p.  ot. 

Solar  oil,  15.4  p.  ct, ;  lubricating  olU  .^>2.2  p.  et  „ 

300*^-350^  C. .  2<>  p.  Ct. :  350^  1 0  a.'iphalt ,  30  p.  ct.  La  rae 
quuntltlrs  11,6  evolved  1  IS^'-lEo''  C :  a.  t.  u.,  19,m 

Dl$tUI«{J  m  viuTuo  under  13  mm,  piB^iure;  up  to  150° 

C,  10  p,  ct.;  sp.  gr.,  0.8753:  150*''2-10**  C,  n  p.  Ct.; 
sp,gr.,  0.9232:  230^-300 *C..  21  p.ct,;  »p,  gr,, 0,9602; 
above  300"*  C,  37  p.  ct.  (very  Ibitk).  Sulphur  by 
CarlUfi  method. 

*H^pto200"r,;  fr20O°-,100«C 

D.  t.  u.r  \^,1^'    TToiivy  oil,  42.6  p.  cit.;  vp,  gr.i  0.9U78; 

msld^ie^  7,fi  p.  ct.;  loas^  7  p.  ci     DlBtillatcB  above 

filZ*"  C,  30.8  p,  ct:  Bp,  gr.,0.90Q4. 

300P-3fiO°C.,  7.5p.'tt..,*................... _ 

Tcflt  ol  kf"  rose  no,  color,  prime  w^ite,  Qaiih  points 

120*"  F.:  light    liibriCftUng^  2L05    p.  ex.;  medium 

luhri^?atlng,  2L05  p.  ct.;  heavy  Itibricatlng.  10.52 
et.    *        -         ^      ■  '        — 


3J 


n.  et.:  Joss.  gftSt  and  sulphur,  6.M  p.  ct. 

Ulthuale  c!om position:  carbon.  ^■'"^0,1  p.  ct.*  hydro- 

pDp  12.:{0  p.  Lit.t  OKyg^'u  and  nitrogen.  0.92  p.  ct. 

isa  on  treatment  with  e](ce9^s  llfSOi^  39  p.  ct. 

Voliitlllty  In  open  dish  (7  hours},  llff^  C,  lO.lfl  p. 

ct.:  16*^  r.,  31.31  p.  ct.:  20.1°  C  ,  57.57  p.  ct. 

*»To  leo^C*  ^100^-300*'  C:  residue,  4,24  p.  cl.j  toaa, 

5.2flp.ct. 


^To  160*  V.\  b  IttO^-aw-  C;  rejiduo.  3,33  p.  ot.j  loss 

3M  p.  ct. 
DlitUleil  under  atmospheric  preaaurf ,  11.1^-200^  C.,  4    99 

p.ct.;  20(y»-2Sn«C.,Up.ct.    Distilled  under  Htiun. 

proMurp,  9S*-I00«  C.  17  p.  et.r    IS(I°-2(KP  C,  17  p. 

ct.i  200^-250^51  p.  Ct,;  residue.  15  p.  ct.     Nitro- 

grn  mon'  than  I  p,  ct. 
R«>nu]ufiJ0p.ct.;  toitii|0.30p.ct.f  fraction  up  to  2S0^  100 

C.  coloriesii.  t 

fl  150°-27S*  C;  residue,  8.40  p. ct.*  losji.  2.20  p.  ct. . ....  101 


86 


S7 


06 


14.4  p.  Ct.  solar  Oil,  4@v7  p.ct.  lubdcatln^otl. 


lOii 


03.  Texas  Univ.  Min.  Survey,  Bull.  1,  p.  74,  O.  II.  Palm,  analyst. 

94.  Texas  Univ.  Min.  Survey,  Bull.  1,  p.  75.  Prof.  L.  W.  Wilkinson.  Tulane  University,  New  Orleans, 
La. 

95.  Jour.  Franklin  Inst.,  Sept.,  1902,  Prof.  F.  C.  Thielo. 

96.  Jour.  Soc.  Chom.  Indust.,  1900.  vol.  20,  p.  691,  Richardson  and  Wallace. 
97, 98.  Texas  Univ.  Min.  Survey,  Bull.  1,  p.  72.  E.  P.  Shock,  analyst. 

99.  Jour.  Am.  Chem.  Soc.,  vol.  23,  p.  264.  Chas.  F.  Mabery. 

100.  Texas  Univ.  Min.  Survey,  Bull.  I,  p.  51,  O.  II.  Palm,  analyst. 

101.  Texas  Univ.  Min.  Survey,  Bull.  1,  p.  51,  S.  H.  Worell. 

102.  Boll.  U.  8.  Geol.  Survey,  No.  282,  N.  M.  Fonneman. 
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Analyses  of  petroleum  from  various 


si 

s 

6 

I 

Z 

\b 

1 

S 

o8 

Z 

103 

104 

... 

105 

... 

106 

107 

Location  of  well. 


TEXAS— continued. 

Hardin  County— Con. 

Sour  Lalce 

Do 


Jack  County. 


108!. 

109. 

uoj. 
Ill . 


112 
113 


114 


115 


116 
117 


118 

110 
120... 

mj.., 

122... 


Medina  County.Dunlay . 

McLennan  County, 

Waco. 
Navarro  County: 

Corsicana 


Do. 
Do. 
Do. 


Do 

Pecos  County,  Fort 

Stockton. 
Reeves  County,  Toyah . 


..I  Travis   County,    Wat- 
tors  Park. 


Washington  County: 
VlranUiver 


Do. 


WYOMING. 


Physical  proptrtles. 


Designation 
of  well. 


Depth 
of  well 
(feet). 


Gr&vity. 


a.O(ia 


T.  49  N.,  R. 
91  W. 


Norwood  Spring 

Big  Horn  County: 
H  o  n  a  n  X  a  Field 
(from    a    spring 
Jan.,  1902). 
Bonanza  Field 
(samo  spring  ' 

Sept.  24,  1902). 

Bonanza  Field H  e  n  d  c  r  son 

Well.  sec.  13, 
T.     49    N..  ! 
R.  91  W. 


-do. 


lai 


.a«M:  17,61 


,afi 


23.Q 


,0001  2£lO 
.^432  3a D 


.ma 


.84Sc; 


.ftl26 


.97I» 


.nh 


32.7 
3S.S 
34.8 


21.4 

2fL4 


^0 


23,0 


.»CE!  38^7 


Color. 


Reddish  brown. 
BIftcklifa  brown 

Reddish  brown. 


Dark  hmwti .... 

Very  dark 
brown.  opAqtie. 

Darlc  fflddiatt 
brown.  gr«@D 
fluoroBCena. 


V  ef-y    dark 

brown^opaque, 

Dark  brown 


14. 2J  Black;  brown  In 
ttttn  layeni. 


.845     3a. 


.N9U 


Bright    gtwn: 
nxi  by  tmni- 
mlttnl  light. 
34.r do 


.Mm-  35.8:  etPfing  grrcn 
I      flnofC««rr 
'      color  rod. 


1 
I 


IIS'C, 


110"  c. 


22J-F 


B 


IP 


isrcJ 


172*  CJ 


77*  C.J 

,1  «.4»C[ 

Oni.t.t  W*C„ 


74"  C* 


C-) 


aFC. 

DnI.t. 


13"  c. 


lOJ.  Am.  Chom.  Jour.,  vol.  22.  p.  489.  F.  C.  Thiolo;  Texas  Univ.  Mln.  Survey,  Bull.  1,  p.  43. 

104.  Jour.  Soc.  Chem.  Indust.,  No.  19.  p.  122,  Clltlord  Richardson. 

105.  Texas  Univ.  Mln.  Survey.  Bull.  1,  p.  34.  A.  L.Metz,  analyst.  Tulano  Univ-emity.  New  OrlMUis.La. 

106.  Texas  Univ.  Mln.  Survey,  Bull.  1.  p.  52,  O.  U.  Palm,  analyst. 

107.  Texas  Univ.  Mln.  Survey,  Bull.,  1.  p.  5.  D.  K.  Everhart.  analyst. 

108.  Texas  Agri.  Expcr.  8U..  Bull.  11.    Mineral  Resources  U.  8.  for  1»97,  p.  84S. 

109.  Texas  Univ.  Min.  Survey,  Bull.  1.  p.  48,  Dr.  W.  H.  Ilarper,  analyst. 
/W.  Tflxds  Univ.  Mln.  Survey,  Bull.  1,  p.  49,  E.  11.  Eamshaw,  analyst. 

///.  Jour.  Soc,  Cbem.  Indust.,  vol.  19.  p.  121,  CUftord  Rtehardson. 
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DltftSUfttiDD  by  Engler^  ft  meth- 
od; (by  Tolume). 


To  liWC. 


6.6 


.m 


6.10 

■>34.a 


10.  s 


alOLO 


.7519 


.7AS 


lao'-aoo" c. 


u 

a 


17.  a 


29.04 

Nao3 


».7a 
.Tsisbma 


.710 


l&O     .7404 


.7a« 

>734 


«ai 


ma 


4sao 
A4ao 

bSOLO 


is 


7afi2 
es(7i<^i 


81.501 


.maa 


.71(81 
.8:241 


.7% 


,54001 


.0144^ 


.8421 
.SIM 


26.4 

i&2a 

4175 
34.7 


m,t 


69.37 


moo 

4filO 

mo 


2.00 


LOD 


1.26 


L^ 


.01 


*» 


aai] 


ItemiirkB, 


*Tf>  lflO"C.... , 

ttAt  20^  C:  *  150^-175^  C:  -^  laJdlsH  browti  moltba, 
TPiy  sticky.      Refmctlvfl  Indices,  ti  1.474,  1 1.48©. 


300°  C.  UDp  68.99  p,  cL:  Or&phalt  and  coko.  12,ti0  p.  ct. 
a pevinl  pKca. utlcm  ugalnat  c racki ng.  H^stJlt  of  fb- 
distiLLortlon  of  dl^itlJlato  also  glvon  oy  which  ^a,80- 


llnc  ajid  UJiuniujOLtrng  ol]  product  Lnci^AscB  by 

Kesidiiufn  semi  solid  aaphiUt;  13.50  p.  ct.  of  dUtillat* 
coLorleEs. 

(*Upto205"C.;  &betWBPn20&*C.flJicJ3n"C.r  *  prin- 
cipally parafUn  And  paniflln  oil, 

aUptollff'C.;  M40'»-3O5'*C.    AboT(5  305=  C.  15,gp. 

Ct.;  cok<*  residue,  S.ti  p.  et. 
a  Portion  of  fraction  77-303'*  F.  lost  licJofo  me^auped; 

*  1S0°^3«»*  C .    Up  to  1 50*  C.  dXsiiUa. to eolo Kesfi. 

*  To  l*a«  C.i  b  to  2BS=^  C.    DIstilUlti  colorless  up  to 

fiocrc. 

*  To  J51"  C;  t  I6l''l§0«  C,  distilled  at  2S  mm.  prrfl- 
aure.  VoUitUe:  lt»*=  C-,  10 J  p.  ct,  uaphtba;  ltl2"  C., 
3$.7  p.  ct.  napbtka^  204°  C.,  11.^  p^  ct.  tiApfatha. 
Cracking  lieglDa  175°  C. 


*  To  'iOff  C:  fr  ^KP-a«I^  C.  DlBtlllftte  above  3flO»  C, 
27.02  p.  ct.;  rojilduQ.  45.M  p.  ct.,  loss,  2.08  p.  ct. 

Oil  Qows  at  3*  F.;  burning  point*  230*"  F.  B-  t,  q. 
19,^40.  325*'350'*  C,  50  p.  ct.  tie^vy  oil.  losa,  5.3  p. 
ct,;  mBidao,  H  p,  ct.  by  weight.  Viscosity  by  Ea- 
glcr  method  20  at  23''  C. 

B .  I.  y .  IHM^^  Dlst  i1  lat  Ion ,  35  mm.  prt^Bsii  re.  Resi- 
due. Ivory  black.  brUUaint  luster,  sticky,  ^  Doea 
not  Qash. 


Lubricating  oil,  43  p.  ct.:  coke  and  los«.  26.37  p.  ct.., 
K^roseae,  ^^2^  6..  S  p.  ct.;  neutmJ  oil,  35.3^  B..  20  p. 
ct.;  m.t^  B.p  40  p.  ct.:  33*  B..  23  p.  ct>  Residuum 
contiUnlngcoDslderahk'  parallin.  Op,  ct, 
Kflroaanc,  1 1  ,S  p,  ct. :  h<?ttvf  signal  oil,  9.5  p.  ci. ;  light 
Iribiic^ting  oil,  9  p.  ct,^  heiivy  lubricating  oil,  55^0 
p.  ct.;  para!!lD.  3 A  p.  Ct.;  n^duum,  7.7  p.  ct,  lo«t 
2.1  p.  ct. 


(laeMao^C;  biao^-aw^c 

13*  p.  added  on  accaunt  of  attitude  of  Laramlo.  Wyo. 

fl  150^-310^  C,    300  c.  c^  diatllled  in   10  ruction ti 

30  c.  c.  each. 
flffT'-lM^  C;  ft  IM" -304,5''  C.    13°  F.  added  on  *&- 

eoimc  ol  Miti tilde  of  Laramie,  Wyo.    280  c  c.  dls- 

tiUed  in  10  fractlona. 
Paraffin  2  to  <  p.  cc    a  W&'-l^ C;  *  142^-30S* C . . . . 


112.  Am.  Chem.  Jonr.,  vol.  22,  p.  489.  F.  C.  Thiele,  analyst. 

113.  Texas  Univ.  Min.  Survey,  Bull.  1,  p.  53,  O.  H.  Palm,  analyst. 

114.  Texas  Univ.  Min.  Survey,  Bull.  9,  p.  66,  O.  H.  Palm,  analyst. 
116.  Texas  Univ.  Min.  Survey,  Bull.  15 

116, 117.  The  Tribune,  Dec.  »,  1907,  Salt  Lake  City,  Utah. 

118.  Deseret  Evening  News,  Salt  Lake  City,  Utah,  Dec.  14, 1907. 

119.  Report  Wyoming  Ter.  Geologist,  1887,  Louis  D.  Ricketts,  W.  H.  Kent,  analysts. 
120, 121, 123-125.  Univ.  Wyoming,  Bull.  6,  Prof.  E.  E.  Slosson,  analyst. 

122.  Wyoming  Mines  and  Minerals,  1904,  Prof.  £.  £.  Slosson,  analyst. 

51C06—M  B  1907,  PT  2 2S 


103 
104 


105 


106 
107 

jlOB 
109 

HO 

[ 


112 
113 


114 


115 


116 

U7 


118 


119 
!130 


d^fl 


122 
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Analyses  <>/  pftroleumfrom,  variout 


I 

.■I 


123... 


Location  of  well. 


Designation 
of  well. 


Depth 
of  well 
(feet). 


WYOMING — continued. 


I 


Physical  properties. 


Gravity. 


Big  Horn  County —Con.    _  ^,  '  L  ««.*    «e  « 

Cottonwood. T.  47  N.,  R a902     26.2 

90  W. 


Converse  County: 
124...  Douglas 


125  - .  - 


121} . . 


127... 


Do. 


Crook  County: 

Belle  Fourcho Well . 


Moorecroft Butte   Crude 

Petroleum 
Co. 
Fremont  County: 

Lander Washakie 

spring. 


129.. 

130-. 
131  . . 
132.. 

133.. 


134. 

i;« . 

136. 

137 

138,. 

139. 

I 

140. 


Pqpo     Agio,     nc 
Lander. 

Shoshone  Basin. 

Do 

Shoshone  Field . . 


Do. 


Do. 


Natrona  County: 
Rattlesnake  Rasin 


.961     15l  7 
.921     22.0 

.  915  !  23. 0 

i 

.    .939     1ft  1 

.    .8725  3a  5 

t 

.!.900     2&6 

.i  .911  I  23.7 
.1  .945  1&2 
.  .996     lac 


.966 


.992 


SaltCreek Pa.    oil    Co i  .9095 

wells. 


14L9 


11.1 
23.9 


Color. 


3 


a 


Brownish     red 
by  transmit- 
ted   light;  ! 
dark  green  by 
reflected  light 


164«»0. 


Bright  red  b^    123«C 
transmit  ted 
light;   dark 
by  re- 


Bright  red  by 
transmit  ted 
light;  green 
by  reflected 
light. 

Almost    black; 
red-brown 
transmit 
light. 


n«»c 


t. 

St    black;  ] 

•brown  by  I  «o  ( 

ismitted  f*^' 

t.  ) 


Black  and  thick. 


Black. 

Bright  red  by  ,  210<»C. 
transmitted 
light,    dark 


a6»C. 


Do.. 


green  by  re- 
flectedl-  •'     ' 


1  light. 


OU  Mountain  dis-     Spring 910  .  23.8  Bright  green....    112»C.   V7T. 

trict.  '  I 

rinta  County: 

Spring  Valley Union      Pac ■ 

well.                                                                          I 
Do do 8211   4a  5 


141,. 


Do do 810     42.&- 


B«low 
TtPC.  1 


126.  I'nlv.  ^^'>omltlg.  Bull  a.  Pml.  E.  E.  i^losson. 

127.  From  liwm  sUtijiiicfli  canl.  Ih  S.  G*oL  Sunivy. 

128.  132.  Tnlv   WvnmUig.  Bull.  2.  Hr^Jf-  E.  E.  SJcwsmi. 
J29.  I'niv.  U  vamin>r,  Bull.  2.  Vtot  E.  £.  SIOttMU.    Mliv^rs^  iMsources  V.  S.  for  1897. 

JM  L'fl.  Jour.  Site.  Vhi^ui.  Indusl..  Sq.  <J,  p.  4m,  Sir  Bovt'ri'»ii  Redwood. 
IS3, 134.  RofHtrt  tVvomitig  Tpt  Gwlogint,  ISW.  WfwT  mnd  Uarland.  analysts.  London, 
i.Xl  Report  Wvoming  Ter  Uodogist^  ISSfl,  Wyiver  «jv(lUii.t\ui\d»M»l^i^A»UmdMi»**~ 
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DlEtltlfttloii  l>7  Eogler's  meth- 
od (by  volume) , 


Toifo*a 


I 

H 


■lao 


&a 


a 

0 


t3| 


m« 


03138 
40.0 


&73i 


lBff'-300*C. 


3(M0 


lao 


17.0 


asM 


.S4SS 


.SIO- 


II 


6ao 
Qai» 

77.fl2 
57,0 


3 


-a 


} 


W7    83-0 


im 


12.133   .«3ia   «1«»7 

«>io     .sao    os^D 


210 
M.0 

i 

8CM0  I 


,&0 
:  4flL0 


a303L 


Remarks. 


fl  To  164**  C;  b  164°-305.5*'  C. 


s  17B.2°-315°  C.    13°  F.  added  on  account  of  altitude   124 
of  Laramie,  Wyo.    480.5  grams  distiUed,  which 
contained  30  grams  of  water.  | 

OiJ  sand  retorted  and  oil  distilled.    13**  F.  added   125 
on  account  of  altitude  of  Laramie,  Wyo.    a  177.2**- 
^7.2*»  C. 

*  ttp  to  2970  C:  burning  point,  149**  C.    Viscosity   126 
by  Engler  method,  37.7  at  20°  C;  freezing  point. 


( AmUysis  made  by  Von  Schulz  &  Son,  Denver,  Colo.).  127 


Suniple  had  been  weathered  and  had  lost  some  of  its 
ibgnter constituents.  Viscosity  1.55  at  20<>  C,  Eng- 
l(  r  method. 


128 


IFire  test  58°  C;  viscosity  by  Engler  method.  13.5 
at  20°  C.    Lubricating  oil,  sp.  gr.  0.910-0.940,  35  to  ^129 
40  p.  ct.;  parafi&n,  3  to  5  p.  ct.;  coke,  7  to  10  p.  ct.  J , 

Liii'ricating  oil  52.5  p.  ct.,  sample  6 'l30 

Lijfnricatlng  oil  72.5  p.  ct..  sample  7 131 

Only  small  quantity  distilled;  water  in  sample  so  .132 

that  flash  point  not  determined. 
Lubricating  oil,  sp.  gr.  0.810-0.824,  21  p.  ct.;  sp.  gr. 

0.840-0.844. 20  p.  ct.;  sp.  gr.  0.906,  27  p.  ct.    Coke, 

14p.ct. 
Lubricating  oil,  sp.  gr.  0.842-0.847,  19  p.  ct.;  sp.  gr. 

0.926-0.935,  45  p.  ct. ;  sp.  gr.  0.957, 12.5  p.  ct.    Coke, 

14.5  p.  ct. ;  loss,  9  p.  ct.  I 

Lubricating  oil,  8p.gr.0.854-<).860, 29.80 p.  ct.;  sp.gr.  '135 
0.933,  7.40  p.  ct. ;  sp.  gr.  0.950, 23  p.  ct.  Ck>ke,  30  p.  ct. ' 

Distillations  made  in  various  ways.  Viscosity  at  136 
20°  C,  15.74,  Engler  method. 


133 


134 


136.  Univ.  Wyoming,  Bull.  1,  Prof.  E 

137.  Mineral  Resources  U.  S.  for  1894, 

138.  Univ.  Wyoming,  BuU.  4,  Prof.  E 
130.  BuU.  U.  8.  Geol.  Survey  No.  285, 

140.  BuU.  U.  8.  Geol.  Survey  No.  285, 

141.  BolL  U.  8.  Geol.  Survey  No.  285, 


Lubricating  oil,  76.765  p.  ct. ;  coke,  3.0076  p.  ct. ;  ash,   137 
0.148  p.  ct. ;  loss,  6.4816  p.  ct. 

.10   o207°-307°  C.    Flash,  104°  C;  fractionated  into  20  138 

portions. 

Signal  oil,  8  p.  ct.;  lubricating  oil  23  p.ct.;  paraffin,   130 

17  p.  ct.  ' 

Lubricating  oil,  42  p.  ct. ;  coke,  1 .8  p.  ct. ;  loss,  2  p.  ct.   140 
Sample  taken  June  29,  1902,  from  car  loaded  Jan. 
26,1902. 
Paraffin,  10-20  p.  ct.    Fraction,  77°-130°  C,  sp.  gr.   141 
0.723;  130°-170°C.,sp.gr.0.7.'>4:  170°-200°  C,  sp.  gr. 
0.780;  200°-269°  C,  sp.  gr.  0.804. 
.  E.  Slosson. 

.  analysis  by  Prof.  Wilbur  C.  Knight,  Wyoming. 
.  E.  Slosson. 

analysis  by  Theo.  Price  &  Son,  San  Francisco^  C«Jl. 
G.  W.  Gray,  analyst, 
p.  352. 


486 


142. 

143. 

i 

1441. 

1451. 

146 
147 
148' 

149.. 

I 
j 

16o'.. 
151 


MINERAL.   RESOURCES. 

Ancdyses  of  petroleum  from  various 


Location  of  well. 


VhyaicAl  pToperti&B. 


Orftvlty. 


ofweU.         (j^^) 


WYOMING — continuod.    | 

Uinta  County— Con.       I 

Spring  valley Union    P  a  c ,     Xt  (\W 

well.  Jeetf 

sand. 


Do. 

Do. 
Do. 


Pittsburg-SalL . 
Lake    oil 
well. 


SlU 


«m  38.1 


.SJTfl 


Carter  district Spring 


Twin  Creek  district do . 


Weston  County: 
Newcastle... 


Spring  near 
B.  &  M. 
Rwy. 


Do. 


A  merican 

1      spring. 

Do ;  Middle  spring. 


.SJ20 


,»l(k 


Do I  Kagle spring. 


I 


t  AUKORNIA. 


m.7 


41.3^ 


'1 


Color. 


Olt^l 


3t.a,  Black. 


19.  r.. 


.do. 


21.7 


Eed-brown  by 
transmitted 
Ught,  dark 
froen  by  m^ 
Bacted  ilgtit, 
opaque     and 

VlBCOUA- 

Red'brown  by 
trao«m1tted 
Ugijl. 

Red-brown  by 
transmi  tied 
Light,  opaque 
and  viiifoua. 

Red'brown  by 
tran^mllt^d 
ilghtf  opaque 
and  vlseoua^ 


,Sib    37.7   Dark   brown, 
opaque. 

.«2fi7  m^»  Ydlow.. 

.9635    12L3. 


152 

153' .. .    Colusa  County . 
154|...  Do. 

155.. 
15«)L 

157!...    Contra  Costa  County 9<3G7   ]4.6(  Blaak  . 

I         Fresno  County: 
158!...  Coallnga Tank  average, ,85tiB  33.4   Gmn. 


Do .95*4  1H.8 

Do U636  15.3 

Contra  Costa  County 9<3G7  1 L  8 

Fresno  County: 

Coallnga Tank  average, ,85tiB  33.4 

on  City 


150'...  Do. 

leo'...  Do. 

Ittl...  Do. 


Tankaverage, .SBFTi  2I1&  Bbiek. 

top  sand  oil  ' 

Pipe-line a\'er- 11296  20.6 

age.  i 

Pipelineaver- 9321  20.2 

age,  Ora  ,         ' 

crude.  '         1 

8537  34.0 

852  34.3 


WC, 


B«low 
16.fiPC. 

BdOTT 

irc. 


HO(»C. 


la'-c. 


iwc. 


wi-c. 


uarc. 


162...  Do 

163....  Do 

142.  Bull,  r   S.  C,(hA.  Survey  No.  28.'>,  Louis  Falkcnau,  analyst.  San  Frandtco,  Cal. 
14;^.  Bull.  r.  S.  (Jool.  Survey  No.  285,  C.  F.  Mabery,  Clevelanl.  Ohio,  analyst. 
144.  Mineral  Ke.sourcoji  C.  S.  for  1902,  Dr.  F.  Salathe,  analyst. 
/-/'>.  Mniornl  Kesources  C.  S.  for  1902.  Will)ur  ('.  Knight.  State  geologist,  Wyoming. 
J^fi,  Nr.  Ciuv.  Wyoming,  Biiii.  3,  Prof.  E.  E.  Siosson,  analyst. 
14H-1M.  fniv.  Wvomms:,  Bull.  5,  Prof.  E  E.  Siosson,  ana\v*t. 
Jd:^.  Jour.  Am.  Ciumi.  80c.,  1«91,  D.  Woodman. 
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iMcttlUtloii  by  Ettglor'^  meili- 
odt  by  volume). 


TwlfiO^C. 


Si 


015.0 
31.3 


a7« 


II 

(•J 


316 


.730 


150"-^W(PC. 


633.1 

03617 
2&6 


aS03 
SD4a 


.wo   4a.6 

.600  tiu.2 


%0 
17*  fi 


111 


1 


fifla. 


.eiu 


.8372 


fin.0 


S^7« 

781.4 

SLO 
CL8 


.10. 


.flO 


.1« 


.A   urn 


1£LQ 


.\  17.0 

j  1S.34 
.   22.7 


23.S 3O0^-3SO^C., 

23.2    .„, «*  150°-23(J^  r 


Hpmarkfl. 


142 


143 


fl  IPMSO*  C:  6  150"-2,W  C.  2,'i5''-317»  C,  27.1  p.  ctr 
flp.  gr.  0,830;  bftiuninoufi  goJuble,  1  p.  ct.;  carbon 
and  a£h,  i  p.  Dt. 

i*  ISO^-aW'*  a  3(e*'-350*'  a,  Je.^  p.  ct.;  paramo,  tj.2 
|>.  ct.;  roildue,  7.2  p.  ct.    OLI  bcffiiu  to  crack  at  I 

SJeiulI  oil,  7  p.  ct. ;  lubrlcatlDg  oil,  40.5  p.  ct ,144 

Banipic  taken  at  fit^i  atrtkr^  fractional  dHtlUatLonfl  ,145 


10  parts  1  77M3a'*  c,  130*^-170*"  a,  no'-aoo^  C, 

1^-25^"  C.  259^-L»»2''  C,  292^-C520'=  C„  330"-" 


10  pa 


,330"'^5tf'C„  I 

350^-370°  C,  SJO'^^SSO^  C\,  38O«-*0O°  C.     Pamfflu,  I 
10-15  p.  Ct.  I 

FTOBiiiig  point,  0°  C.    277'^^^7"  C,  41.tt  p.  ct. ;  sp.  gr.    146 
DJflfl,  ccflor  dark  red;  357^-^72^  C,  38.1  p.  ct ;  ap.  gr.  i 
0J67.  color  opftqu^ 

a77'-»fl"C..54p.et.;  sp.gr.  OlBSl;  flash  point,  62^  C.  ^  147 
liurolng  point,  fl7*  C. 

Fractionally  distilled  Into  10  portion*:  lrJ7=-3n7^  C, 
aft7*-ai»*  C.*  ^9*^-^356"  C.J  aM^-^^JTB*  C,  372*-383*  C, 

3§3"^3sy^  C,  asB^-aas'  c.,  39a''-407'  c.   Contttins 
paralM. 


FrsctiODslly  dIatJl]«d  It;to  10  portions:  l07°'-30^''  C,  149 
3iK=*-^io°  c.,  aie^-asa^  c,  aas^-^aoT^  c,  3ftr*-374'  c, 

3F4*-37S'  C*  37.'i"-337'  C,  337*-.37r  C,  371)^-582*  C, 
382^-352'^  C.    Contains  pi^ra^n. 
FractloriaJJy  cMfitiHed:  1  ir*  277"  C. 


,    .         _  ,  277^-327"  C, 337^" 

353°   C,  3i53°-3t)7*   C.,  307  "-37.'!^   C,   37.'»«'3M2*'  C, 
382^-304*  C ,    Contai  iis  para  rOn . 

Burning  poUit,   153*  C.    Fractionally  diatllled  30 

Sortlons^  flp,  ET.  of  llrat  8  frsftiona  an  loUowa: 
ass.  0.^74,  y)MU  (i.fm*  O.SeO,  O.SO?  O.S&7,  0.M7; 
color  llfht  yellow.  Vlscoaity  i)y  Eoglcr  method 
at  1/1.5'  C,  ^.13, 


Bamplfl  A  not 


150 


153 
154 


Lubrioatlns  oU,  40  p.  ct.;  teaJduum,  10  p.  et. 

<>  150^-339^  C. . . , ,.,._ 

Sample  f^ntaln^  plndg^  (sample  B) 

»puilfic  enoiigb  to  qnot& 
30tr-350°  C.  3  p.  ct.    Sample  contalniKl  sludge .......  i*w 

(*  lflO"-270*  d    Mflumono  No.  0,306 ,.156 

fll50M5(PC.,. „.,... ;i67 


Gaaolinfff  2.3  p.  ct.;  engine  distillate,  22^3  p.  rt.; 

kcroflffne,  2H.i\  p.  ct.;  atovc  oil.  10,3  p.  cl.;  gn^n  oil, 

9.9  p.  ct.    «  To  m  pcrat  u  rs  not  gi  vcn . 
Gasoline,  bcmzlne,  and  diisttllata,  V2/Aii  p.  ct-;  kcro- 

a©n«  and  stove  oil, 30.30  p.ct.    «  Tempemiure  not 

given. 
OaeoUnc  and  benzin*;,  3.B9  p.  ct.;  kerosene  and  sLovi'i 

oll,l3.35p.  ct.    j^Temperatunanotglvcn. 
Eiiglno  dlstUIate,  iM  p.  ct.;  kcro5<>np,  4].3  p.  ct.; 

aTcmpeivture  not  given. 


158 

159 

160 
161 


.  ct,  pp.  gr.  0.0001......... 162 

P-32il^  t .,  V2  V  ct  .  pp  arr-  O.OH 'Ha 


163,  157,  109-171.  Joar.  Am.  Chem.  See.,  vol.  25,  p.  669,  Edmond  O'Neill,  University  of  California. 

154.  CaUfomia  State  Mln.  Bur.,  Bull.  19,  by  M.  L.  Watts. 

156.  California  State  Min.  Bur.,  Bull.  19. 

156.  Mineral  Resources  U.  S.  for  1903,  p.  178,  Paul  W.  Prutunan,  analyst. 

156-161.  California  State  Min.  Bur.,  Bull.  31. 

162.  California  State  Min.  Bur.,  Bull.  19,  p.  204. 

163.  California  State  Min.  Bur.,  Aimual  Kept.  1894,  p.  352. 
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6 

Location  of  well. 

i 
^'^®"-          (feet). 

! 
i 

Phyfdcal  properties. 

6 

Gravity. 

1  1 

Color. 

i 

e 

i 

1 
s 

ao 

f 

PQ 

164 

CALIFORNIA— continued. 

Fresno  County— Con. 
Coalinga 

0.988 

1,7 

165 

Do 

M.,K.&T.Oil 

.959  i  l&O 

120°  C. 

166 

Do 

Co.                               1           1 

167 

Do 

From   spring 
s  o  u  th     of 
Coallnga. 

.974  '  1.T7 

! 

168 

Do 

1 

.7009   54 
.9028   25.1 
.951  1  17.2 

49°  C. 

160,... 

Do 

Brown 

170|.. 
171... 

Do 

1 

do 

Do 

.9320 
.8459 

Ql.W 

20.2 
35.5 

2a- 0 

do 

70°C.. 

Do 

Greenish 

Do 

Well  2,  Cali- 
fornia   OU- 
field      Ltd. 

No.  11,  Cali- 
fornia   OU- 
field.  Ltd. 

R.  C.   Baker 
well. 

Blue     Qoose 
No.3.  Tlome 
Oil  Co. 

Well  14.  T.  20 
S.,R.14E. 

WeU  24,  T.  20 
8.,  R.  14E. 

Pipe  line.  T. 
2(18..  R.  14  E. 

Well,  sec.  6.  T 
20S.,R.15E. 

Well.  sec.  31. 
T.19S..R.15 
E. 

Tank,  sec.  28. 
T.  19  S..  R. 
15  E. 

Tank,  sec.  20. 
T.  19  S..  R. 
15  E. 

Well.  sec.  20. 
T.  19  S.,  R. 
15  E. 

Well,  sec.  29, 

1.020 

Below 
15°  C. 

Below 
15°  C. 

Above 
70^0. 

Below 
15°  C. 

174 

Do 

! 
1,125   .868     3L3 

590   .9750   13.5 
1,350   .8530   34.1 

983lj  12.4 

'  .9009   15l7 

9562   16.4 

«9472   17.8 

.9415   ia7 

:9247   21.4 

8568   33.4 

800     45.0 

.  9001    24  n 

175 

Do 



1 

176 

Do 

177 

Do 

1 

1 

178 

Do 

i 1 

1 
179... 

Do 

i 

1 
180... 

Do 

1 

1811... 

Do 

1 
.  -.  1 

182... 

Do 

1 

183... 

Do 

!               1 

1 
184. 

Do  .   . 

1 
1S5.   . 

Alnido  (li.stric't 

1 

1 
186  ...  1          Vallecitos  di.«4trict  . . 

T.  18  S..  R.  ■ 
13  E. 
Spring 

.915     23.0 
1  .975     13.6 
.8542,  33.9 
.800  1  4.5.0 
.8584   33.1 

.9415    18.7 

.9211.  22.0 

.94?2    17.8 

187... 
188... 
189... 

190  . . . 
1 

191  .. . 

192... 

I 
IIW  . . . 

1                  Do 

\^eii* ::..:.: 

1         OiKMtv-Coalinpa... 
Do' 

Tank  average  

Do 

Twentv-eight     Oil 
district. 
Do 

' 

Dark  brown 

65.60. 

1 

Southwest  district  . 

164.  California  State  Min.  Bur.,  Annual  Ropt.,  J894,  p.  352. 

165.  r.  S.  (lool.  Survey,  from  card  reporting  pro<luction,  1905. 

166.  MinjTHl  Resources  U.  8.  for  1897. 

167.  California  State  Mln.  Bur..  Bull.  3.  p.  90. 

1(».  Mineral  Resources  l',  8.  for  IKOti,  Dr.  Frederic  Salathe,  analyst. 
172.  Mil.  Chem,  Jour.,  vol.  19.  p.  »r2,  Chas.  F.  Mulwry. 
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DtatlllfttlQQ  by  tCngler's  m«tb- 
q4  (bj  volujna). 


To  150^  a 


!l 


tA 


&7 


M.9 


M.1 

D 
ft 
0 

0 

LO 

1.0. 
lfiL7 


11.4 
53.0 
3&0 

&0. 


*S7.fi 
4 


.7718 


,m7 


,7WS 


.70S  4m 


.7701 


U0*-300"C. 


13 


H.JS 


47-« 


fl3.aoa830 


^.B£   .SBUg 


341 


«&6 

AlfiiO 


0 

027^0 
0 


,7508"^l.O 
*10.  43 

27,0 


,7501 


alS.0 


.M73 


.6700 


.8^ 
.«00 


.8314 
.S13 


81. 5 
»&6 


90,7 


10.0 
33.3 
4{.7 

m.2 


37.6 


942 
93.5 

SL7 
B5.a 

740 

22.0 

2LD 

0(10 


58.3 

SO.  sr 

2^0 

oao 
a2.o 


Sl£ 


Remarks. 


o  Up  to  320*  C. 


Heavy  fuel  oil  ,  10  to  13  p.  ct. 
oUpto32D*'C : 


164 
165 


166 
167 


10.0     o  49°-141*'  C;  &  141°-275*'  C.    Residuum  hard  asphalt.  168 

10.2     a  150*»-350°  C;  SSO*  C.  to  asphalt,  18  p.  ct 169 

m  4     o  lfi0°-350*»  C;  350°  C.  to  asphalt,  145  p.  ct ;170 

1 4.  i\    a  l50°-350*»  C. ;  350°  C.  to  asphalt,  21.50  p.  ct |l71 

Combustion  gives  carbon  86.24  p.  ct.;   hydrogen,    172 
13.06  p.  ct.;  bromine  absorption,  9.07  p.  ct.  i 

.45.,,„.,  Calorific  value  per  c.  c,  9,726.    Viscosity  by  Red-   173 
j     wood  viscometer,  172  at  15°  C,  37  at  85*  C. 

ff.  1   Calorific  value  per  c.  c. ,  9,321 .   Viscosity  by  Redwood  '  174 
viscometer,  56 at  15°  C,  32.5 at  85°  C. 


S17 


K7I 


3L8 
41 

34 1« 
273 


Viscosity  by  Redwood  viscometer,  186at  85°  C;  calo-   175 

rlfic  value  per  c.  c,  10,088. 
Calorific  value  per  c.c,  9,040;  viscosity  by  Redwood  ,176 

viscometer,  28.5  at  15°  C,  2.65  at  85°  C. 

a  150°-270°  C;  above  270°  C,  65.2  p.  ct 177 


a  150°-270°  C;  above  270°  C,  64.5  p.  ct . . . . 


I 
.178 


31,7  ol60°-270°C.;  above  270°  C,  70  p.  ct 179 


3SL1 


al50°-270°C.;  above  270°  C.  58.6  p.  ct 180 

a  150°-270°  C;  above  270°  C,  62.4  p.  ct 181 

a  150°-270°  C:  above  270°  C,  54  p.  ct 182 

o  150°-270°  C. ;  above  270°  C,  21  p.  ct 183 

o  150°-270°  C;  above  270°  C,  18  p.  ct.    Asphalt  none.  184 


ftfj 


a  160°-270°  C:  alwve  270°  C,  57. 9  p.  ct . 


.'.85 


21.  :^ 
"6 


30.0 

t&o 

22;0 


al50°-270°  C;  above  270°  C,  35.9  p.  ct 'l86 

o  Up  to  320°  C 187 

- 188 

189 
190 


Residue  liquid . 

ol60°-270°C 

o  150°-270°  C;  above  270°  C. 


p.  ct. 
»lfiO 


22  p.  ct.;  nitrogen,  0.063 
OU  at  19°  C. 


fiO°-270°  C;  above  270°  C,  61  p.  ct. 

nitrogen,  0.314  p.  ct. 
a  lfi0°-270°  C;  above  270°  C,  53  p.  ct.    Viscosity  by 

Engler  instrument,  30.    Oil  at  22°  C,  nitrogen, 

0.302  p.  ct. 
a  150°-^0°  C;  above  270°  C,  60  p.  ct.    Ofl  at  18°  C, 

nitrogen,  0.299  p.  ct. 


191 
192 


193 


173.  California  State  Min.  Bur.,  Bull.  31,  H.  N.  Cooper,  chemist. 

174-176.  CaUfomia  Stete  Min.  Bur.,  BuU.  31,  H.  N.  Cooper,  chemist. 

177-186.  California  State  Min.  Bur.,  Bull.  31,  P.  W.  Prutzman. 

187.  CaUfomia  State  Min.  Bur.,  Bull.  3,  p.  90  (laboratory  analysis^. 

166.  California  State  Min.  Bur..  Bull.  31,  p.  192. 

166-198.  Mineral  Resources,  U.  S.,  for  1903,  analysis  by  Paul  W.  Prutzman. 
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MINERAL   RESOURCES. 

Analyses  of  petroleum  from  various 


JrfK'Adoo  of  well. 


Dcitgnstlon 
or  wfilL 


191 

m 

wr 

im 
m 

201 


rAliroRirrA— codt  Iniied- 

FrMno  County— Con.      j 
SoulhWK»tdbUittt.- 

rffifinn.  Snn  Benltn  J. 

Do .;. 

Do  __ .„'. 

Humboldt  County ' 

Do  - _.,.,,..... 


Do, 
Do. 


am.-. 

205' 

ana 

am 

all 


312 

iis 

314 

am 

SI 

21 K 

Sill 

39Q 

231 

J2i 


Do.__,. 
Do,.,.., 

M&ttfile. 


K*m  County: 
Kern  Kiver. 


Do. 

Do, 

Do. 

Do. 
Do. 

Do. 


Do 

Do 

Do,..,. 

D«..... 
AlkJwuy..., 

Do... 

Do 

Mo  Kit  I  rick, 

Dti. 

Do..... 

Do..... 


Tank  av^orage, 
Wflli,i»eo,li>T. 

Well,  sec.  3,  T. 

29e.,R.2SE. 
Pipeline,,.... 
Oiuar  4,  A§fiD- 

clairtl     Oil 

Co, 
Well  of  King 

Re^ki^Co. 

Tank  avera^^ 


Depth 
of  wdL 


I  Sre,  2S<  T.  da 

N.,  R,  23  E, 

St-c.  17,  T.  SZ 

N„  R.  23  E, 


Do. 


0.ftS82j  lfl.1 


PhraJoai  pTop*rtiPs. 


Qmvlty, 


1 


Color. 


BUck.. 


,  24.7 

.915  »  23.0^ 

.^l«i  17,1   YeUow.  , 


.9014 
,881 


.W72 
,9723 


,9«42 

.oeog 


S5O|,«702 

.0055 
.0782 


Oj,...,diJ. 

3 do. 

ft  Red  bn 


do 
Red  brown. «^,, 


,7B54 
,Slti3 

.0tt2 
.«622j  UiS 


38.41  Ydlow 

4SL3... ...., 

41.  o,  Brfgtit  gwen.. 


Ifiifi 


ia4 
140 


15.21 
15l7 


lao 

mo 
lai 

14  7 


.ttO*-"!  uo 
,Wt3l,  2a  2 
,9700  13.0 
.a'il7  17,1 
,WilO;  17.7 
.bow'  lfi.1 

,«3en  19,0 

I 

.OOfiS  latO 
.m5S  15.0 


,oett'  15.1 

I 


101 'C. 
109"  C. 

41**  C, 


Bflow 
10-  C. 
17"  C. 


3014" 


Blwjk.. 

-,,ao. 


70*  C. 


Abow 

arc. 


Black  bmim  . . .'  71'  r. 


o 


lai-c. 


Black.. 
..,.*!o. 


'IpBl 

13,  T,  30  8., 
I      R.  21.  R. 

Dft.. ..,.'  Wdl  wt.  12. 

I  T.  W  S.,  R. 

1  J.  £. 

194-lff7.  M'noral  Rpsourcffl,  U.  S..  for  1903.  analysis  by  Paul  W.  Prutzman. 
19H-3(K».  Jour.  Am.  Chem.  Soc.,  vol.  25,  p.  600.  Edmond  O'Neill,  Univ.  California. 
201-203.  Jour.  Am.  Chem.  Soc.,  vol.  25.  p.  669.  Edmond  O'Neill. 

io.'}.  207-209.  217.  21H.  California  State  Mln.  Bur..  Bull.  .31.  Paul  W.  Prutzman,  chemist. 
if/fi.  CaJIfomia  State  Min.  Bur.  Bull.  19.  Thos.  Price  <Sc  Son.  analysts. 
i«r.  ('Hlifomia  State  Min.  Bur.,  Bull.  31,  analyst  not  given. 
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parts  of  the  United  States — Continued. 


od(by  volume). 

i 

1 

! 
i 

R**niarkft. 

To  IJiif  C. 

150^-300- C. 

1 

|s 

1 

i 

! 

i 

0 

aao 

«7,0 

031.0 
«3t0 
<i3L0 

•nam 

•147 
*47.& 

«420 

lao 

Oi7»T7 
,S74 

9S.0 

61.0 
66.0 
68.0 
83.90 
S4.3 

52.6 

3&7 
30,2 
^.6 

69il 

31.0 

16.0 
6.0 

to.  4 

7.6 

5,0 

a  lfiO*-27D*  C:  flbova  270^^  C,  72  p.  ct.    Oil  »t  Ifl"  C, 

tiUrogenn  O.S75  p.  ct. 
1 160*-^70*  C;  above  270^  C,  ^6  p.  ct ,  „  , 

196 

a  150=^-270*  a;  &bore  270*  C.,  fiO  p.  Ct 

196 

>il50*-270*  C:  above  270*  C.  3fi  p.  ot- .. 

197 

tt  150^^270' C;  250''-360*C.,  6a.G0  p.  Ct .. 

im 

1 150^-250^  C. ;  250=^-350"  C,  36.10  p.  ct.    Viscosity  ftt 

15.^  C,  3  (Enffler  oietbodK 
"J  I60*-260"  C;  250*-3SO*'  C,  22.20  p.  ct. 

12  03  p.  ct. ;  carbon,  m.m  p.  ct.    VLwoslty  at  16.6^ 

C.H  1.67:  Kt  85*  Ch  1  0.1  (Englermi^thod). 
al60^-25£J^  C;  2M°-350«'  C,  24  p.  ct.    Viscosity  at 

15.5**  C  .  1.1 ;  at  85=^  C.  O.ttS  ( Kniftor  mothodV. 
1 150^-250^  r,^  2,S0^-35O*'  C.  17.2  p.  ct.     Vlsoodty  At 

16.5»  C.  1J7;  at  86"  C,  OM  (Engier  nn^lbod). 
1 1 50'*-270''  C. ;  above  270*  C. ,  30  p.  ct.     A jphaJ  t  none. 

Mttmiiene  No.  0.03. 

300^-3^0'*  C..  lOp,  ct.;  Fp.gf.  0,896 

19D 

a7 

28,5 

ai7M7 

201 

202 
203 

TfVt 

(*> 

33.0 
3L9 
35.2 
1&2 

ai.4 

M.l 
3&7 

31.35 

mo 
mo 

3fi.7 
14,25 

15.0 
21.0 
2fl.O 

^« 

2S,0 

Ruo  without  cftra  to  nvoltl  CfHCklag  In  Pteun  still: 

products  varied*    «  TejnpemtuiT  not  given. 
Above  370^ C,  fiS.&p.  ct..  ep.  gi,  0.9341 ... 

266 

100.0 

100,0 

87.0 
7W.S 

77.fi 

'ai4* 

207 

Above  270*  C,  61.1  p.  ct,.  ap.  gr.  0,9144 

208 

315 

-SMI 

a  l50»-270-  C;  abovft  270*  C.  *7,a  p,  ct..  sp.  gr.  O.B2B0. 
Cdortc  value  per  c.  c,  9,999.    3«J*^C.  to  as^t.  5«.6 

p.  ct,    Vlflcoaity  at  8.^°  C.  134;  at  15.5^  C„  ovi?r 

hhOO  (ftedwoocf  viflcowetcr  naed). 
300=-  C.  to  aspbaJt*  44,4  p,  ct.    VleOorftir  at  S5«  C, 

410:  at  15*  C.,  over  1,§00  (Ilcdwooa  viscometer 

uwd). 
at  ill  mn  in  nsiial  nrnnrvsr  In  making  aspbait  and 

dJstlBatc,    n  Tpmporatnre  not  givnu. 
a  1.50^-360'^  C. :  3flO«  t  tti  aaphalt.  27.2  p.  *;t.     B.  t.  U., 

18,342. 
fll50''-.350«C.;  350^  C,  to  asphalt.  48.13  p.  ct.    B.t.u., 

10,471.    Vlscoalty  at  16.5*  C.  274.36:  at  85''  C.  3..T6. 
-  150=^270'*  C, ;  above  270«  C.  54  p.  ct.    Maiimono  No. 

OMh    Otl  at  16*  C,  nitrogen,  O.flO  p.  ct. 
fl  160^-270**  C;  170*  C.  to  aspfialt.  63  p.  ct.    Oil  at  20* 

C,  nltPt^n,  3,74  p.  ct. 
Abovp  mPC. ,  61 .2  p.  ct.  t  ftp*  gr.  tkmss.    *  lfl0*-270*  C . . 

a  150'-270*  C;  270*  C.  to  asphalt,  64.2  p.  ct 

fl  ISO'^-SflO*  C. :  350^  C.  to  asphalt ,  45.82  p.  ct-    Hydro- 
geo ,  11 .46 p. ct. :  ca rbon , 8606 p. ct     B.  I,  ii, , I8.fl75. 

a  1 50*-350^  C. ;  350*  C.  to  aaphalt ,  63.2^  p.  ct.     B .  t.  u. , 
I8,670.«. 

4  l,W-270^  C.^  370*  C,  to  asphalt,  66  p.  ct.    Itaumene 
No,  0,347.    OU  at  19*  C„  nitrogpn,  0,8  p,  ct, 

« 1.'-iO*-270*  C;  above  370°  C .  63  p.  ct.    Maumene  No. 
0.365,    Nitrogen. 0.29 p,  ct.  f according  to  Mabcry 
jiticl  Eiidson).  (See  Am.  Chcm.  Jour,  ^  vol,  36^ p.  363.) 

tf  150"-270*' C;  above 270^  C,  69  p,ct.., .......... 

209 

0 
0 

3L0 
0 
0 
0 
Tt, 
l.D 
0 

210 

2Jl 
212 



alLO 

■11.0 

alLO 
all  4 

8404 

«11 
71,01 
80. 0 
73.0 

loao 
oai 

77,0 
W.0 

fiO.O 

,05 
,012 

.87 
87 
87 

.656 

213 
314 
21A 
216 
317 
218 
219 

po 

221 
222 

223 

iiIfiO*-2TO*C.;abov*270*C.,fi7.4p.ci: 

2a4 

I 

210-212.  California  State  Min.  Bur.,  Bull.  31,  II.  N.  Cooper,  chemist. 

213,  214,  219.  220.  Jour.  Am.  Chem.  Soc.  vol.  25,  Edmond  O'Neill.  Univ.  CaUfomia. 

215,  216.  Mineral  Resources  U.  S.  for  1903,  p.  177,  Paul  W.  Prutzman,  analyst. 

231, 222.  Mineral  Resources  V.  S.  for  1903,  Paul  W.  Prutzman. 

223,224.  California  State  Min.  Bur.   Bull.  31,  Paul  W.  Prutzman,  chemVaX. 
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i 

o 

Location  of  well. 

Designation 
oTwell. 

D«pth 
of  well 

Gravity. 

Physical  properties. 

i 

i      1 

1 

tn 
0,&4fl2 

,9m 

.9426 
.93m 
.9747 

.971B 

Ab^t 
1.000 

.Witt 

.97^ 
.0504 
.1)71 

.9504 

LOO 

.9784 

.910 

,97W 
.9£34 
.9530 
.9St5 

} 

Color. 

08        1 

l; 

*   i 

225 

CALIFORNIA— continued. 

Kern  County— Cont'd. 
McKittrick. 

Tank,  sec.  20, 
T.  30  8.,  R. 
22  E. 

Well 

1^9 

191 0 
3S.fi 

ia.0 

13.6 
14.1 

12.6 

14-0 
17.3 

14  :» 

1 

226... 
227 

Do 

Do 

Well  5,  South- 
em    Pacific 
Oil  Co. 

Shamrock   3. 
Associated 
OUCo. 

Well    ol    In- 
dunaOilCo. 

SO) 

1,377 

uuu 

32«*C.. 

35'C.- 

Above 
70»C. 

228 

Do 

229 

Do 

! 

230 

Sunset  .          

23l'. 

Do 

!       ; 

232 

Do 

No.  1.  West- 
em    Miner- 
als Co. 

No.    1.    Ala- 
meda     Oil 
Co. 

Pipeline 

do 

ma 

Above 
70»C. 

44'*  C- 

233 

Do 

234 

Do 

235 

Do. .             

236... 

Do 

No.  2,  group  2. 

237 

Do.           

17  » 

238 

Do 

239 

Do 

lis 

71  1 

1 

240 

Do 

Blibck 

241  .. 

Do 

do.*.. 

242 

Do.. 

Shallow  well.. 

13^1 

1 

1 

243 

Lo8  Angeles  County: 
Little  Moon>('anyon 

Not  locat<'<l 

No.l 

?f)« 

244 

U.2 

IIJlH 
17,0 
17.1 
16.S 

m9 

llkl 
1"*  i. 

CZZZ"ZZ 

245... 
240 .. . 
247  .. . 

Ix)M  .Vng^^lesClty... 

Do 

Do 

Park  street . . . 

do 

do 

.  do 

248       i                  !><>        

I  .d.'vfQ 

249... 
250... 
251  ... 

Do 

Do 

Do 

West   lx>s  Angeles 

'% 

Kast  Knd  Field.  Lo.s 
Angeles  City. 

Do 

do 

do 

do 

Mcintosh  well 

Maltman  well. 

No.  2,  Proud- 
fitt  &  Par- 
ker. 

No.  10.  Davis 
&  Harri.Hon. 

1  .062S 

1  ^m.^ 

1  .wm 

252 

.llfilfi 

1 
253 

.9?0£ 
.96m 

,fl7T4 

U.3 
Hi 

13.2 

'"j 

254  . . . 
255... 

1,225 
1,275 

Above 
70«»C. 

Above 
70«»C. 

225,  226, 
•JL»7  2;«. 
LMti.  237. 

2411.  241. 


234,  23.').  California  SUte  Min.  Bur.,  Bui.  31.  Paul  W.  PrutKnian,  rhcmist. 

California  State  Min.  Bur..  Bull.  31.  H.  N.  Cooper,  chemist. 
.  Califoniia  .State  Min.  Bur.,  Bull.  3  (lal>oratory  analysis'. 

Mineral  ReHonrrea  V.  S.  for  1903.  Paul  W.  Pnitzman,  analyst. 
.four.  .\m.  Cbem.  Soe.,  vol.  25.  EdmondO'N«\\\,  University  of  California. 
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DtetUJationby  Kogler'*  meth- 
od Cby  volume). 

1 
1 

CD 

1 

Hemarks, 

TolfiCPC, 

l3O»-.3O0PC. 

i 
il 

,!, 

1? 

1'' 

1 

6 

0l5 

.6 
42 

40 

C-) 

(-) 

6-776 
.77^ 

022.0 

37,8 
35.1 
30.7 

IZ7 

37,4 
43.0 

alio 
li2 

alZO 

■Its 

al7.M 

22,3 
2^,2 

27,2 

2aa 
ia.0 

UK 

i7.a 

1*0 

.aeTB 

.SG64 
.8830 

.8588 
.8589 
.8074 

.S78& 

.nm 

,8519 

,8141 

.*863S 

.mm 

.8580 
.S58& 
.8441 
.8M2 
.8721 

.8680 
.8871 

,W12 

77.fi 

77.fi 
58,  (» 

flag 

7J.3' 

87.3  1 

97.1 

73.0 

50.4 

88.0 
816 
&\0 
85.8 
840 

95.0 

18,1 

7M24 
50.1 

fl7,a 
7a  4 

77.7 
7Hl8 
72  8 

mo 

87,0 

^4 

ttl.O 
82,1 

iao 

*6'77' 
.70 
1.08 

32,0 

27.0 

as,s 

21.0 
23,0 

2^.3 

«150--370^C.;ftliov«a7(J'C.,S3p,et 

*  150^-270°  C;  abo™  270=  C,  48.6 p.  Ct 

0  mi*"  C,  to  asphalt,  ^^  p.  ct.    Viscosity  by  Red- 
wood  \i9cometer  at  iS'  C,  1,100;  at  85'  C,  54. 
Calorlfle  valifft  Mrc,  e.,  fljft4< 

300*  C,  to  asphalt,  40,1  p.  ct.     VbtJOsity  by  R&1- 
wood  vlstotnaier,  »t  l.^«  C.,  8.333;  at  85=*  C,  S(J. 
CalorlAe  vaIup  per  c,  «.,  0.817. 

300'*  C.  to  aaphaU,  ma  p.  ct,    viscosity  by  Ral- 
wood  rlsconiBter  at  l.-i*  C.  over  l,MJO;  at  85"  C, 
182.    Calorlfk^  valw  pur  c.  c,  10,09(2,    10  p,  ft. 
water  in  fmmple, 

1  Temfieriiliire     not     given.      Pmcmnlons     taken 
against  cracking. 

o  Tflinpenitiire  not  given.    Sample  probably  the 
heavifiat  Irom  any  well  hi  California, 

WCf"  i\  to  asphalt,  3*1. <  p.  ct.    ViAcoNlty  by  Bed- 
wood  viscometer  at  IS*  C.  over  1,800;  at  BS**  C. 
410. 

aor  C,  to  Mphalt.  34.5  p.  ct.    Viscosity  by  Red- 
wftod  vlflcflmfiier  at  IS*^C.,  o^r  J. 800;. at  85"  C, 
S2A    CaJodfle  value  per  c,  c.  10,171 

al^-mrc-  above27&'a,  53p.<:t....... 

d  150^-270^  C,^ above  :£^;0"C..57.Cp,ct ,, 

fl  Below  32.'!' r.;  belnw  250»  C,  1  p,ct 

a  15CF-27il^  C ;  afKive  27(J«  C.,  00  p.  tt.     OU  at  17"  C, 

nitrogen.  0.47f}p,  ct. 
o  150**-270*  C;   afwve  270*  C.  44  p,  Ct,     MftUniene 

No.  0,4*2.    OU  at  J0^  C.  nitroran.  0.370  p,  ct. 
a  lS0"-2Sa*  C;  250*^350*'  C,  20.40  p.  oU;  SSO^  C.  to 

asphalt.  37.80  p.  ct.    Nitrogen,  0.047,    B,  t,  u„ 

18.084 
<!  l5f»^-250^  €.;  2.^)*^  350^  Cm  17,25  p.  et.;  350'  C,  to 

aipbult.  47.98  p.  ct. 
Distilled  In  vacuo  30  mm,"  (10*- 100*  C,  0,0  p.  ct. 

«  «0*-145'  C.    b  145'  -270*  d;  U»0P-22D*  C,  8  p.  ct., 

sp,  gj.  0.»2(l»;  220^-224*  C,  8  p.  ct,,  ap.  gr,  0.«347- 

refractive  iiidei  1.523;  245"-270"  t\,  8  p,  ct. ,  ep.  gr. 

o.wsi.  refractive  hidejt  l.SStL    Other  data  alaow- 

lug  result*  of  tPeatinent  with  10  p.  ct,  aoliuion 

NaOlIand  IJ(0O*. 

150*-200'*  C„  11.20  p.  ct.,  ap.  gr  OJ87;  200^-25*  t\,  7 

p,ct.,  ep.gf.  0.821, 
Pyridine  ba,!!'' eguah 3.2  p,ct,..,,^.,.^. ,., 

T2S 

226 
227 

228 

22a 

230 
251 
233 

733 

.BO 
--   - 

2a.s 
2as 

310 
24  0 

...... 

2»4 

41 

235 
?3fi 

'^40' 

717 

,8a 

L253 
.86 

340 
fiLO 

ILO 

23S 
7?^ 

??: 

Tt. 

?£ 

240 

241 

343 

3S,0 

3bb-'350' a,  3  p.  ct 

300*-3hO' C.  7.1  p.  ct,.  flp.  gr.  0.8^ 

300*-350T.,  Sp.et..  up.  gr.  O.saufi , 

24A 

240 
747 

3»>'-350't.,  5p.ct.,sp,  gT,  0,8r22...„,.. 

3O0--350*  C.  4  p.  Ct .,., 

300'-350»a,3.4p.ct,..., 

74K 

319 

9m 

300*^350' C,  7  p.  ei„  ftp,  gr,0,KS20 2*1 

300'-350*a.44p.ct,_ .,...,..„,.. 252 

30o*-350*a,  o.op.ct I253 

.49 

28.8 
1«^^ 

VijKoslty  by  Rod  wood  viacometer  over  IJOO  at  15'  ;2S4 
C.    m'  €.  to  asphalt,  51 .1  p.  ct.    Gravities  at  15'  j 

Vbijoalty  by  Redwood  viscometer  o^-er  1,800  At  15"  2S5 
C,    300"C.toa8pbftlt.30.3p.ct.    Oraviaftsatl5' 
C,    Calorific  ^^ajue  per  c  c,  9^863;  water^  30  p.  ct. 

342.  Pet.  Rev.,  Jan.  5. 1907,  Clifford  Richardson. 

213.  California  State  Min.  Bur.,  1887.  Dr.  W.  D.  Johnston,  chemist. 

M4.  CalifomU  State  Min.  Bur.,  BuU.  11.  Frederick  Salathe. 

M6-2tS3.  C-alifomia  State  Min.  Bur.,  (laboratory  analysis). 

2S4,25S.  C4Uifoniia  State  Min.  Bur.,  BuU.  31,  H.  N.  Cooper,  cYusmiat. 
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MINEBAL  BESOUBCES. 

Analyses  of  petroleum  from  various 


256 
267 
258 
259 
260 
261 
262 
263 
264 

265 

266 
267 
268 

269 
270 

271... 

I 

272... 

I 
273... 

i 

274... 
275i... 


276 
277 
278 


279... 


CALiTOBNiA— continued . 

Los  Angeles  County- 
Continued. 
East  End  Field,Lo8 
Angeles  City. 


Do. 


Knob  HIU,  Los  An- 
geles City. 

Middle   Field,   Los 
Angeles  City. 

Do 


Do. 


West  End  Field,  Los 
Angeles  City. 


Do. 
Do. 


Los  Angeles. 


Do 

Do 

NewhaU  district. 


Do. 
Do. 


Do. 


Do. 


Do. 


Do. 
Do. 


Do. 
Do. 
Do. 

Do. 


Designation 
of  well. 


Solans  well, 
Davis  & 
Henderson. 

No.  22.  Con- 
solidated 
Crude  Oil  Co 

HubbeUNo.2, 
Los  Assies 
Rwy.  Co. 

No.  12,  J.  W. 
Shirley. 

No.  13,  Park 
Crude  Oil  Co. 

No.  1,  E.  A. 
Clampitt. 

No.  4,  Salt 
Lake  Oil  Co. 

14  Drea  Ran- 
cho  Oil  and 
Asphalt  Co. 

No.  7.  West- 
lake  OU  Co. 


Depth 
of  well 
(feet). 


Tank,  sec.  13, 

T.  3  N.,  R. 

16  W. 
Well,  sec.  4,T. 

3N.,R.16W 
No.  3,    Pearl 

Oil  Co. 


Santa  No.  2, 
Santa  Ana 
Oil  Co. 

No.  2,  Pacific 
Coast  Oil  Co. 


No.  2,  Santa 
Ana  Oil  Co. 


No.  6,  Pacific 
Coast  Oil  Co, 

No.  4,  Pacific 
Coast  Oil  Co. 


Pico  Canyon. 


Pico,  No.  2. 


Fhyitc»l  propcrttes. 


Gravity. 


mo 
1,260 

UCMO 

1,254 
410 
370 


a94G7 

.9.S58 
.9550 
.9706 
.97^ 
.fm£7 
i.OlO 

mm 


im 


],IHRI 


)j»ta 


1.000 


7m 

1,400 


.0049 
-1JW9 
.9311 


17.9 
12,6 

Ids 

I(k5 
14.3 

13,S 
17,6 


12.0 


Color. 


^9756   13.  &. 


.Eim 

43.7 

M7i 

17.8 

.9687 

11« 

,9606 

148 

.«79 

lur 

.gTS 

».fl 

.8367 

mi 

.S4i 
.80ia< 

.mm 

3&9 
43.1 
43.7 

,m& 

3L9 

14  1    Oiwolih. 

lfiL7L..-.. 

17.2 


Dark  brown. 


256-264.  California  State  Min.  Bur..  Bull.  31,  II.  N.  Cooper,  chemist. 
iW5.  Minonl  Re.«w>urtos  U.  8.  for  1903,  Paul  W.  Pnitzman. 
21^^270.  California  State  Min.  Bur.,  Bull.  31.  Paul  W.  PnitRman. 
271-275.  California  State  Min.  Bur..  Bull.  31,  U.  N.  Cooper,  ch^mVtt. 


70<»C.  ; 


36.5<»C. 


Above 
70»C. 


Above 
7V>C. 


Above ' 
70«C.  I 


Below' 
16«»C. 
Below 
15«»C. 


X 

at 

I 

•5 
S 

to 

a 


Above 
70«»C. 

1 

Above  

70«C. 

Above! 

70**  C.                1 

Above' 

70OC.  1 

Above 

Above  1 

70«»C.  , 

Below' 

15»  C. 

Above  

70<»C. 

Above 

PBTBOLEUM. 
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parts  of  the  United  States — Continued. 


IMrtllUtlon  by  Etiglpf  ^& 

metb- 

11 

5^ 

1 

so 

f 

lt<jmiirkji. 

Toi«f  a 

iso-^aoflpc. 

^1 

i 

t 

! 

1 

1 

6 

0 
0 
0 
0 
0 
0 
10^  s 





34.1 

12.  a 

32.2 
27.8 

lao 

17,2 
43.0 

4a2 

33.7 
^2 

M.J 

37.9 

46.0 
7&47 

aa77(j 

,a7T0 

.BTia 

.^Sl 

.»73» 
.S3BS 

.8723 

.g7et7 

.SB16 

.sai6 

.5424 

7^9 
87,7 
74.  S 

78.fi 
73.7 

«.o 

67.0 
72.3 

m,4 
9au 

S0.0 
82.9 

... 

6.0 

76.a 
^B 

7a4 

4.^fl 
32.2 

4&0 
9.€S 

,S5 
LIU 
1.30 

1.0S2' 

17.  a 
ia2 

21.6 
21.S 
25.3 
28.6 
.30.8 

2LS 

3L0 

13.3 
25.7 

300-  C.  to  asphalt,  blS  p.  ct,    Omvltlps  At  15'  C. 

Vlaeoslty  by  Radwood  viscometer  over  Ijoa  at 

IS-'C. 
Witter,  UAi  p.  ct.    GmiHtlBi  at  !&■*  C,    300*  L\  to 

nBphult,  25 .8 p,  ct,    VlBCosJ  ty  by  Bed  wood  vlKom- 

cteroverl,8(foat  le^C, 
Gravities  lU  15'  C.    300'  C>  to  o^phflJt,  Al.t'p  p.  ct. 

Viscosity  by  Kedwcwjd  viscometer  over  1.800  »t  15* 

C. 
Of!4\iti6$  at  16*"  a    300-  C,  to  lisphalt,  54.5  p.  ct, 

CttJo rifle  vjdue  pere.  c*  9.97fi.    Viscosity  by  Eed- 

wood  viscometer  over  1,800  at  16*  C, 
tiraWll*?*  lit  15'  C.    300"  C.  to  Mpbult,  4^.2  p.  ct. 

Calo  rifle  value  per  c .  c„  10,073,    Vlacoalty  by  Red- 
wood vlflcomotcr  over  1^800  fit  16*  C. 
OmvltKut  Jit  16*  C.    300'  C,  to  aaphalt.  472  p.  ct, 

Ciiloriflc  value  p^re.  c..  9,3n.    VlHCOfiity  by  Red- 
wood viscometer  o^-er  l.StX)  at  15*  C, 
Gravities  at  15'^  C.    SOO"  C  to  ^sphaJt.  29.7  p.  ct.< 

up  to  1 00'  C . ,  2.»  p .  ct .    Vlflcoatty  by  Redwood  vis- 

comoter2,170atVa 
GfBvittea  at  16"  C.    300"  C.  to  aaphalt,  20,9  p.  ct. 

Vtacoalty  by  Redwood  viBcometeF  over  1,800  at 

16' a 
OmTitIesatl6*C.    Water  In  uimplo,  3fiJ  p.  ct.    300* 

C.  to  sBphalt,  22.4  p.  ct.    Vjflcoslty  by  Redwood 

vtscomelf  r  o^'er  1.800  at  15*  C* 
IBO'-270*   €.;  aljove   270"   C.,  SO  p.  ct.    NltroBeo 

0.fl4S  p.  ct. 

1.W*'-2AV*  t.;  above  270*  C,  63.7  p.  Ct , 

JB0*-2TO'C.;  above  270"  C.  MA  D.ct__ , 

257 
358 
250 

2m 

201 
2fi2 

»u 

?^ 

306 
W7 

2&.9i  ]b6'-27C»' C.i  ahiiva27D»C..  fiO.aket _... 

'm 

U3 

.783 

.779 

18(r*-i?70^  C;  i^bove  270*  C,  4  p^  ct.;  losa,  3  p.  ct . 

30O"  C.  to  amhalt,  34.8  p.  et.    OravItSes  at  15»  C 
CiUortfic  vsJ^e  pare,  c.,  9,W1,    Vlecoaity  by  Red- 

Gravities  at  UV>  C,    300^  C.  to  asphalt,  43.3  p.  ct. 
WatBT.  3.5  p.  ct.    Cftloriflc  valua  per  c.  c.  10.044. 
ViecoBity  by  Bed  wood  viscometer  over  1,800  at 

Graviltefl  At  15»  C.    300"  i%  to  MpbaJt,  34.6  p.  ct. 

Watar,  ti.i  p.  ct.    Calorific  value  per  c.  c,  10,M2. 

Viscosity  by  Redwood  vlecometer  ovrt  l,SuO  at 

15*  a 
Gravitlee  at  Ih"  C.    300^  C.  to  asphalt,  13  p.  ct. 

Water,  4.2  p.  ct.    Calorific  value  per  c.  c.  10.130. 

Vlflcsoeity  by  Redwood  viaeoiraiter  ovi^r  l.iO)  at 

15*  a 
GravitleB  at  U"  C.    300^  C.  to  asphalt »  30.3  p.  ct. 

ViseoBlty  by  Redwood  viscometer  m  at  15^  C. 
araTTltieB  at  IS**  C.    300^  C.  to  asphaJt,  23  p.  ct. 

CAbrlftc  vahjc  por  c.  c.  9,332.    Viscosity  by  Red- 
wood viscometer  38.5  at  16"  C. 
Lubrlcatfjigotl,  32p.  ct............ 

W» 

.49 

.72 

.38 

23.7 
2&3 

6.8 

m 

77? 

m 

JA.fl 

,7e» 

271 
375 

6.3 

277 
?7S 

Below    l&O*  C,  51  p.  ct.;  150°'270"   C,  43  p.  ct.; 

lae 

.m 

48.1 

,8247 

4L3 

abovc270=C.,  6p.ct. 
Below  IXF  C.  10.6  p.  ct.;  sp.  gr.^OJgl.    J50"-aaf  C, 
30.6  p.  ct.:  sp.  gr..  0.800.    ao^-25(P  C,  ie.2  p.  ft,; 
Fji.  gr.  t|.B83,    2ft0«-300«  C,  11^  p.  ct.^  *p,  gr., 
0.S53. 

77E» 

21%  277.  Jour.  Soc.  Chem.  Indust.,  vol.  6,  Sir  Boverton  Redwood. 

278.  Mineral  Resources  U.  8.  for  1903,  Paul  W.  I^utzman. 

379.  7th  Ann.  Rept.  California  State  Min.  Bur.,  W.  D.  Jobnstoiit  ctuenAttt. 
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MINERAL.  RESOURCES. 

Analyses  of  petroleum  from  varums 


LtJcaUon  o!  well. 

l»es%nation 
otwoll. 

Depth 
of  well 

Cf€«t). 

PhyslcaJ  properties. 

Gravity. 

Color. 

i 
I 

1 

m 

1 

< 

1 

w\ 

— 

I^a  Angel ea  County— 
ConiimtF4. 
K«wbH]]dlBtrl€t„.. 

Do„.. 

Pico  Canyon, 
Ploo,  No.  4, . , 

0.S48 

30.7 
37.  B 
38.3 
38.7 
MA 

QAl 

.S2S 

.8X1 

.RAD 

1            1 

♦ 

382- 

Do ..„..,, 

Pioo,  No.  •_ .  _ 

........ 

t 

TKt 

-" 

Do 

Pico,  No.  13*. 

.      .... 

;          1 

fHA 

Do 

Ban  Foruando 

TacH^  Coflit 
OllCo.  ^ell, 
PlcoC*nyon. 

28S 

Do...- 

!•"" 

1 

DHrkgTWin..-..  ,*..„,-    Belotr 

asfl-.- 

PuentQ  district ,. . .  „ 

287 

Do 

Tank  lor  wdl* 
3,  4,  6.  6. 

WeU    No.    6, 
Pu«nto  OH  Co, 

.1122 

40.3 

2QL5 

37.4 
96.8 

me 

29ll 
22.3 

148 

m4 
^1 

23.2 
31.5 

a&8 

as8 

*— ' 

Do...... 

Do 

U425 

.8775 

.8020 

.87W 
.(»IQ3 
.ffiWl 

..,.   Below  ....._. 

■  15^  C. 

1              ■              i 

2S0 

Do 

Si^ 

Do --.  . 

Do ..,. 

\ 

2flQ     . 

203 

Do 

2»4 

Dfl. 

Sarelntwca  Ranch, „,  W^tl    No.    S, 
Union  Oil  Co, 

^\'htttJer  FWtJ. , 

29& 

i.aao  .Bfififi 

.,,. ,     B7»C 

206 

•" 

2BFT 

Do 

N  o.UW  hit  tier- 
rmmore  OIL 
Co. 

Home  Oil  Co,* 

Cetitral      ULl 
Co..  (WO.  22, 
T.  2  8. 

WaU,  sec.  2fl, 
T.  2  S,  R, 

u  w. 

do 

1 
AlHn«  

TDK 

... 

Do _.... 

Do.. 

no 

una  .aaei 

To-r,' 
ae**!^.. ....... 

?M 

l,«M 

.9215 

.am 

.^144 
.9138 

.9U1 
.AMI 

IPC. I....... 

.YNI 

1 

W1 

Dci                 

- -|  -  • 

m? 

Do 

do.. 

.irKf 

Do 

do. 

:iil4 

' 

MttHn  ('ounty: 

nonnoA  B«y..„  — 
Do. ..-., 

Won.  . 

•'iriAj 

wi 

If  onierey  rouatr, ...... 

1 

rVf? 

I>o               *            ■ 

1 

280-284,287.  7th  Ann.  Kept.  California  Stato  Min.  Bur.,  W.  D.  Johnnton,  chemist. 
285.  Am.  Chem.  Jour.,  vol.  15,  p.  19,  Felix  Leniorflekl  and  Edmond  O'Neill,  rnivenritj  of  CaUfornU. 
2%i.  Mineral  Resoureos  U.  S.  for  I8»2.  p.  650,  Joseph  D.  Weeks. 
i»y,  2S9,  293-297.  CaUforDi&  State  Min.  Bur.,  Bull.  31.  H.  N.  Cooper,  chemist. 
290-292.  CaJIfomla  Stato  Min.  Bur.,  Bull.  31.  Paul  NV.  Prutisnaii. 
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parts  of  the  United  States — Continued. 


Dlfftlll»tfcmbxEiigkrfl 

od(b J  volume). 

lueth- 

1 

OS 

i 

ttmmiUs 

TolSO"C. 

15a«-300»C. 

i 

II 

1 

^1 

S 

1 

*0 

^1 

i 

! 

^.7 

tk7m 
\7m 

33.2 
3<k3 
I0i7 

0.8333 

.8305 

.813* 

34.2 
37.2 

da.3 

31.0 

Bdow  lOOP  C,  11.2Q  p.  ot.;  Bp.  KT..  0.723.    10(r-13S" 
C.,9.30p.ct.:  sp.Kr., 0.753.    iS^-lSCr C.,9.ap.ct.; 
«P-gr.,  0.775,    W-200«  C,  13,«)  p.  ct.;  *p,  gr„ 

Below  lOOP  C  ft.  10  D.  ct,*  SD.  icr..  0.702.    10(F~12S" 

TSO 

wi 

C,  10.4  p.  ct. ;  sp.  KT.,  U.7m    m'-lKT  C,  9.3  p,  ct.;  1 

8p.  gr. .  0. 7*;a,     l50P-2tKy  C.<  1 3. 4  p.  ct . ;  sp.  gr. ,  0.787.  1 
Below  lOtf*  a,  13.1  p.  ct.;  «p.  gr..  OJtO.    (W-125'*  C„  282 

0.5  p,  Ct.:  ap.  gr.,  9,7*1.    125*- 150^  C,  10  p.  ct.;  ap. 

gr.*  0.7&4.    l.'#-20Q^  C,  IM  p.  Ct.;  »p.  gr.,  0,TM.      ! 
B^ow  100^  a,  9.1  p.  ol,;  »p.  gr..  0.713.     1  Off- 125'  C,    283 

8J  p.  ct.:  fip.  gr..  0.742.    l£^i«-l,W  C.  ft  p.  ct.;  ep.  ^ 

gr.,  0.7fd.    lS(?-200°  C,  12  p.  ct.;  sp.  gr.,  0.783.         1 
Bfllow  100*-  C.  17.3  p.  ct.j  sp.  gr  ,  0  m    100^-125°  C„    284 

11  p.  Ct.:  sp.  gTu  0.753.    12'?'- 150^  C.  $.4  p.  ct.;  ap,  ] 

gr.,  0.770.    \n^-30C^  C,  1X3  p.  ct-:  up.  gr..  n.«(«,      i 
Itefr^tlv«  Ind^jc  IM\  «t  H'^  C  -  18  Litera  difftLHed^  ^h» 

IMI 

tZfi 
31,0 

141 

^  A 

.mn 

■'^ 

.80L» 
.«7ltt 

.AS34 
,8704 

,8338 
.S3i4 

.saw 

.8088 
J 

.^0 

43.5 

53.89 

l&O 

collected  every  10**;  per  wtit  (Ustlllat*  not  given. 

9U7 

.Tfil   1^4 

Bebv^  1  OOP  C,  10.6  p.  ct. ;  sp.  gr.,  0.717,    1 00*^125'  C . , 

.1301 
,7331 
.741* 

^1 

«(24,0 
^0 

41.  S 

«3nio 

**' 

■  34,& 
37.* 

0i3a 

13.1 

8.7  p.  ct.;  ap.  gr„  0.717.    125^-IB(P  C.  7.7  p.  ct.;  sp. 

gr..  0J71.    150* -200P  C,  10.2  p.  ct.;  ap.  gr..  0.803. 
Grftvlllea  at  15*  C,    J00*-150=*  C.,  8  p.  ct.    300^  C.  to   288 

AtpbuU.  28.8  p.  ct.    C&lo rifle  vdhie  pt^r  c.  c.p  9,389. 

V&ooaity  hv  Hadwotid  vi«xttiict<'r  mk5  at  15*  C. 
150P-300F  d.  1X47  p,  ct.:  ap.  gr..  0.7(Ayj.    200P-ZW  C.    289 

12.24  p.  ct.;  2S(f -300P  C„  10,2  p-  ct.;  sp.  gr.,  0.S413. 

*l50"-2frc.;  *boT™270PC..  33p.ct.,,. ....2S0 

«150P-270*C.;  abowavr  C,  33p.  ct. 291 

■  l50°-2/rC.;  above  270°  Cf.,  30.6  p.  ct 283 

300*-350*  C,  2.&  p.  Ct.:  ap,  gr.,  O.SoiO                               aft^t 

01.6 
5g.5 

61,0 

mo 

24.(1 
2311 

£310 
SLl 

7lkO 
71.4 

57.  d 
60.4 

7n.fl 

74  0 
fi7>fi 

7J.a 

7^3! 
710 

06,0 

A2.3 

Mfl»-aSnP  C.  K.R  Ji.  t^.z  Jin.  in-..  O.Kira. . 

2M 

.70 
.03 

38.4  300^  C.  to  ASDhAlt.  Zfl.^'o.^f-t  '  Htt    tfr     n»BL       lAoF- 

E« 

J7.0 

16.7 
iOLO 

27,3 

21.4 

22.  <} 

I 

200^  C,  6.2  p.  <St.;  ap.  gr..  0.8197.    mP-2Mf  C.,  11.6  ! 

p.  Ct.;  «p.  gr.,  0.»a«.    250^-a(lO*  C.  2j.l  p.  ct.:  ap. 

gr.t  0.8915,    Vlacxisltv  by  Englf^r  T]aoom«it^  owt  1 

1.800  At  1.5°  C.                                                               1 
*  l«*-270°  C . ;  abo VB  270°  C. ,  38  p.  et.    Mnumaiie  No.   296 

0.33S.    Nltmgen,  0.n«P;  oil  *t  19'  C,                           1 
250'-3nO'  Ch  ,  19.5  p.  ct.:  300^  C.  to  aapbaJt,  41.4  p.  Ct.   287 

CiUorlfi*!  value  tmrc.  c,  10,0(V4.    Orftvltlefi  ttt  15°  C 

VfjK»>»lty  by  Hpdwond  vlicometfir  over  l^OO  at 

15"  C. 
OrftvltiM  St  15°  r.    300°  C.  to  aapbaltp  3^.8  p.  ct.   298 

Vlacoslty  by  H&dwond  ^iBcometflr  393  at  15°  C, 
GrirVltiea  at  15°  f.    m>°  L\  to  aaphalt,  39.4  p.  ct.  290 

Vtaeoaity  by  Hedwood  vl«;ometer  325  at  15°  C. 

«150«-270<»  C;  above  270^'  C,  46^  p.  ct 300 

al50<'-270«»C.;  above  270«  C,  48.4  p.  ct 301 

al50«-270«C.;  above 270*  C,  44.7  p. ct 302 

alfi0°-270«»C.;  above270«»C.,46.9p.ct 308 

alfi0*'-270«C.;  above270oc.,50p.ct 304 

ol50*»-270<»  C;  above  270"  C.,  62  p.  ct.    Maumene  306 

No.  0.370. 

o  150"-270<'  C;  above  270«  C,  98  p.  ct 308 

180"-200<»  C,  9.4  p.  ct.,8p.gr.,0.H40;  200°-260«  C,  18  307 

p.  ct.,  sp.  gr.,  0.867.                                                       1 

4S 

ft 

0 
0 

,77W 
,7710 

.IMS 
.7HS. 
,7I7& 

.7543 

1 

208»  3M.  California  State  Min.  Bur.,  Bull.  11  (laboratory  analysis). 
286, 306,  a06,  Mineral  Resouroes  U.  8.  for  1903,  Paul  W.  Prutzman,  analyst. 
aOO-304.  CaUfomla  State  Min.  Bur.,  Bull.  31,  Paul  W.  Prutzman,  chemist. 
107.  7th  Aim.  Kept.  CalifomU  State  Min.  Bur.,  1887,  W.  D.  Johnston,  chsmiaX. 
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MINERAL.  RESOURCES. 


Analyses  of  pithUmB^^om  various 


1 

Location  of  well. 

DeaJ^atlOEi 
ofwell 

Depth 
of  well 
(feet). 

Fb^oal  pn>p«rtlea. 

OraTity. 

Color. 

I 

i 

1 

CO 

, 

308 

CALIFORNIA— continued. 

Napa  County: 

Berrvessa  Vallev . . . 

i 

0.0642 

.0«42 
.9677 

1*1.2 

U7 
15,6 

1ft  3 

tftU 

sio 
aai 

15.0 
21.3 
20.5 
23.3 

«., 

310 
33.4 

34.S 

ia.A 

11.5 

4Hu8 
^  1 

'      ] 

300 

Do , J 

310 

Do 

Dark  brown.... 
Br^wn 

13&*U. 
131-0- 

Below 
16*  C. 

44«C. 

Below 
lfi*G, 

Batow 

311 

Do    :::::...."""::""""":""■ 

—  '---i 

31? 

Orange  County: 

FuUerton 

1 
Columbia  OU            GftO 

313 

»° 

Do        

Co.,  w^lL 
SaDtttFewell/      ij,404  .oroe 

Santa  Fe  m,        l.VOfi,  *?»53(1 
Bec.0.T.3S.                ' 

No.  12p  Bma  '      l,J;i.'>  -flt4? 

i 

314 

315 

Do 

31  fi 

Do 

Canyon  OU 
Iciec.  B,  T.3  \. ...... 

.am 
.gaid 

.9132 

.mt 

.860 
.S58» 

.seas 

.8511 
.042ft 

.8103 

317 

Do        

Tank,  sec.S.T. 
ag./R.aw, 

WeU,flec.8,T. 

1       ,; 

318 

Do 

i        i 

319 

Do 

3  8..R.9W.  1 
Well,  aec.lpT 

3S./RJ0W| 
W*U,B«-,e,T.   

3S.,R.0W., 
._.,do .... 

1          1 

3?in 

Do 

1 !"""""*" 

3?1 

Do 

1 ; , 

3?? 

Do 

do , 

323 

Do 

Well,  BBC,  9,  T „ 

3S.,R.9W. 
do. ...  ........ 

i 

324... 

Do 

Do 

1 

326' 

Santa  FewoU. 

Brown. . — 

2B-C,. 

35°  C 

326 

San  Mateo  County: 
( Not  located) 

327 

Do     .          ... 

.7§a 

.0206 

— ' 1"' — '   -  --  ■' 

328  ... 

Do 

Brown 



1     

m' 

Half  Moon  Bav 

1 

.ai»  41.7 

.783  .  4aS 
.S»  ^  35.7 
.THO     4fii2 

.8107   4^7 

GraenUh 

1 
1 

330... 

Do 

PurisHlma  Can  von. . 

h&TM  well i. . . 

331  .. . 

332...                  Do 

Tuttltas  weU.. 

WrfU  Mc.  32. 
T.  18  a,,  R, 
10  E. 

: 

San  Benito  County: 
333  .. .          Bitterwater  district 

1 

t 

1 

308.  California  Slute  Min.  Bur^  Boll.  19,  Paul  W.  Prutetnan,  analyst- 

309.  Mineral  Resoiircea  V.  9.  for  1903,  Paul  W.  PniUman.  analyst. 

310.  311.  Jour.  Am.  rhem.  Soc  ,  v^l  ^^,  p.  ttfi».  Ktjmona  OIN^ll. 
312-315.  CaliforniH.  Stfrto  Mln.  B»if..  BulLai.  H.  f*.  Cr>tjwr.  i-b^mist. 
31&-322.  CalifomiA  Stai^MJn,  Bur..  BulL31,  Paul  W .  Pniicman,  «hemiBt. 

S2S,  324, 330, 333.  CalilomiA  Stite  Min.  Bur.,  Bull,  31,  Fftul  W.  Frutionan.  chemist. 
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part$qftke  United  States — Continued. 


I>tf  tUUtloD  by  ^iiglflr's  meth- 
od (by  Tolumc). 


To  150*  C. 


aiCkT«S 


38.3$  .74fi& 


10.  b 
21./ 

22. 

22,0 
2.4 


4&II 


.7Ssn 


17. 
4IL" 


,7G35 
.74S7 


150*-3apC. 


I 
I 

u 


ftl&T 
•87.0 


36.0  .S 


al40 
433.0 
alA.8 


y 


,7384  ^27. 7 
.7334  '»27.*i 

.73S§^4Z7.a 
■  78a     A&2 


If.Q  .7414 


i  .Tas 


.769 
.7414 


34.7 


.f^98 

,«240 
.»1H3 

.bin 
,soa2 

.S319 


,8354 


■  33.0  .SOO 
44.0^  .SI7 
35.0  .820 


3LI^  .734]  43T.a  .S14       31.4 


S&.Q 


813 

1X0 


57.3 

4&S 

8S.0 

77.0 

73.S 

<t4.0 

^b 

40.5 
47.6 
47.1 

40.3 
30.4 


15.0 


loa 

1S.3 


iy.ft 

39.0 
18.3 


t.os 

.41 
.»4 


a.  He 


U.4 

tt.0 


mi 

11.0 
13.3 
42.0 

mo 

31.  ft 

9.0 

16.7 
l&O 
&0 

13.0 


30.0 


Rfimarka, 


TBQijxir*ture  not  glwD.    „      . 

;ilsoii,  ^p.  ct;  MAldtiunip  18|i.ct;  aiiphalt 


LubricitUiiK  oU,  46  p.  ^t.; 

f;iis  oil,  ^p.  ct;  MAldtiunip  18  p.  ct;  aiiphalt  la 
duo,  3.flftp.  ct.;  ^IphufH  noue. 


;mb 


a  l50'-270'*  r.;  above  270"  C,  78  p.  ct,;  raalduimi,  7   309 
p,  ct.    MuLUfneii«  Nd.  0.153.  | 

■  '-MO^-350^  <  ^ :  350'  C.  to  asphult  73.0  p.  ct 310 

aafiO''^3SO°C.;  SSO^Ctoaapli^t.  4.3p.0t.t  hydrORMl,  311 
11 43  p.  ct . ;  carboQ ,  S8.0&  p .  ct .    Vtecoflny  10^  at 
15.5°  C.  (Eoglcir  method). 

GnvitUm  at  15"^  C.    3O0'  C.  to  udpbtai,  3i.a  p.  ct.   312 
VlflCOdity  by  Redwood  vlseom^tflr  l.oaiat  15*  C. 

QfftvHlB*  ttt  15'  C.    300"  V,  to  aaplialt,  3S.2  p,  ct.   31 U 
<'alorLlie  vrIub  per  c.  c-*  9313.    Viacoalty  by  Red- 
wood  visconi*t«r  t,7flO  at  15"*  C 

Grnviti«siit  15*C.    300"  C.  to  asphalt,  26  p.  ct.    Cal'3H 
tjr1flcvrali»iperc.c.,ft,30Q.    VlscoaitybyRedwood 
viscometer  l5.5  at  15"  C, 

OmrltlisH  at  iS'^  C.    300'  C  to  a^spbflH.  29.2  p.  ct.   315 
Caloilflc  vaJu*  per  c.  c,  9.*178.    ViBcoslty  by  Red-  i 
wood  vi*comct«ir  3fi4  flt  16"  C.  | 

al^-27(rC.;  flboTBaTO^C,  4ap.  ct.,. 316 

317 

....... .318 


« 1S0*-2TO«  C. ;  above  270'='  C,  42.9  p,  ct. . . 

■  Ifi0»-370*C.;  »bov»270*r.,  47.6p.ct... 

a  l.B0"-270°  r.:  ttbova  270*  C,  31.4  p.  ct . . . 

9 150'^^270°  C:  above  270'  C,  41 J^  p.  ot. . . 

5 150"~370"  r.:  above  270*  C,  31.3  p.  ct. . , 
a  ISO'-STO"  C;  above  270"  C,  31.1  p.  ct .  -  - 
« l.'50*-27O"  C;  above  274i"  C,  37.0  p.  et, . . . 

<i lS0"-270' r.;  above370T.H33.4p.  ct.,. ,.„. 

o  135'-175*C  color  of  diitil  late  p!nk,  refractive  index 
1.13.1  IMrt illation  wndpf  Ift  mnj.  prt^aurt?,  aa  fol* 
Iowa:  40*- 100' C,  4.2  p.  ct.;  6p.pr.OS745,  Tcfnictivc 
index  1.465:  lO0"-lSn'  C. ,  10.4  p.  ct- ;  sp.  gr..  0.9195,  nv 
fractlve  Index  1.478:  Iffl'-ltia"'  C,  7  p.  ct.:  sp.  gr., 
0.9547;  refractive  inricK,  1.490-  13<^)m  to  cracSi; 
realdue,  60^4  p.  ct. 


.'319 

.W 
.322 

J333 

334 

.125 


32D 


VlB- 


n  igo"-270'^  C;  above  270*  C,  15  p.  ct. 

*  ia0'"270"  C;  above  270*  C,  19  p,  ct, 

Water,  14.00  p.  ct. ;  '^m*  C.  to  AApbalt,  5&9  p.  ct. 
coirity,  10.06  at  15.5'  a  (Engier  metbodT. 

Temp^^ratiirp  not  givwi.  Gasoline,  8.6  p.  ct.:  t»n- 
diie,  12,9  p.  ct.;  ejiglnedlHtlllate,  2S.Sp.  Ct.;  kem- 
(jume,  Q3.(>p.  ct.;  ittoveoil,  11.1  p.  cl^;  iubricaiiU,  H 

aWr-m*€.;  alwve 270"  C,  IG p,  ct ....350 

.331 


329 


BeJow  100'  C. ,  0.9  p.  ct. ;  1  DO"- 136'  C .  17.3  p.  ct. ;  135*-  ^^2 
150'C.,19.Sp.ct.:  lflO'-2O0'C.,l7.2p.ct.;  20O'-2S0* 
V. ,  11,8  p.  Ct. ;  250'-300"  C,  0  p.  ct. 


tt  1h50'*-270'C.:  al wve  270'C. ,  26.7  p.  ct ;  up.  gr.,  O.^TTi; 
residue,  4.3  p.  cl.;  not  aaptialti  tboiign  It  f^ntalns 
that  aubstance. 


.T33 


33S.  Jour.  See.  Chem.  Indust.,  No.  19,  Clifford  RlGhardaon. 

836, 327.  Mineral  Resouroes,  U.  S.,  for  1908,  Paul  W.  Prutzman. 

828.  Joor.  Am.  Chem.  Soc.,  vol.  25,  p.  609,  Edmond  O'Neill. 

820.  CattfornU  State  Min.  Bur.,  Bull.  31. 

881, 882.  7th  Aim.  Rept.  Cal.  SUte  Min.  Bur.,  W.  D.  Johnston,  <diem\aV. 

5160&— 2r  B  1907,  ft  2 29 
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MINERAL  BESOUBCES. 

Analyses  of  petroleum  from  various 


m 


m.-^ 


337 


330 

341 
342 


343 
344 

34fi 

S4D 

347 
3M 

m 


MW 


Loeatlon  ol  wdl. 


V  \hiV<*B.m\ — con  ti  nut^l^ 

San    BcmitO   County— 
Continued. 
Blturwalur  district 


Do..„. 

aauU  Crun  County.. 

gaiita  Ciarn  County: 
iNot  located).-.. 


Sargent. 


Do,,... 

B<i 

Do 

MoodysOuleb.,... 


Do. 


a,v; 


BunU  BHrbam  County: 
Lompoc . .... 


Summerlnnd. . 


Dit, 


Dti, 
Do. 


Do 

Dm.-,,., 


Ih>, 


Dvulenatlon 

ofWu 


W6lL  Nonpn^ 
rail  P*tTO- 
leum  Co. 


No.  2  well. 
Watgonvittfl 
Oil  Co. 


Tank , , 

.....do. 

Well -, 

Well,  Golden 
Gftte  Petro- 
leum Cd. 
Well  No.  4,*- 


Hlll  No.  1, 
U  n )  o  n  Oil 
Co. 

WelL  Sea  Cliff 
on  Co. 

Ko.  4,   Poto- 
mac OU  Do. 
TftnkiuLmplBL. 
Ta^k 


Depth 

of  veil 
(lect). 


Buliiniirlri? 
w«lL 


1,187 


0.S107 

.«107 
.9iG«7 

,S537 

.04iO 


Fhydc&l  propertiBs. 


GrETlty. 


,9421 
.g3S3 


.S12 


.ft574 


.0003 


.^m 


Colof, 


43.7   Qnwn, 


*a,7; 

10-fl 

ia.7 


to.  3 
17.3 

3S.0 


4X4 


;]s.o 


X(L2 


140 


1JL9 


l.^O 

li 


17.  U 


Black. 


Light  brcrwn. . 


8».fi*C, 


B«low 

15'C 


ai"c. 


Abon 

70*  C. 


Abov* 
Ttf  C. 


13.  C   UlMCk.. 


.unfiTi  iri.o 


pa 


.'«4.  CttllfornlK  Stato  Min.  Bur..  Bull.  .11  (name  of  analynt  not  given). 

•JXi,  344, 3^3.  Mineral  Resources  U.  S.  for  1903,  Paul  W.  Prutzman. 

.■«<i,  3.17.  Jour.  Am.  ('hem.  Soc..  vol.  25,  K<lmon<i  O'Neill. 

338.  California  Stale  Mln.  Bur.,  Bull.  31.  H.  N.  Cooper,  chemist. 
S39-342,  348.  CulifomiA  State  Mln.  Bur.,  Bull.  31,  Paul  W.  Prutzraan.  chemist. 
J43.  7th  Ann,  RepU  CaJ.  State  Min.  Bur.,  W.  D.  3obnsU>n,  chemist. 
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DUUllitlon  by  Engler'fl 

mctb- 

od  ( by  TfiluiiiA) » 

To  laar  c. 

lar'-aoo-a 

1 
li 

f 
1 

! 

1 

B«nittrk«. 

Isf 

! 

i 

1 

d 

^ 

a 

p 

s 

"S 

S5 

flj   1 

ts 

4^ 

1 

! 

1 

3IL0 

eao 

aOLO 

Tempcnniitum  not  si vcn.    G  (laollue,  10  p.  ct . :  ap.  (jr. . 

a7071:  engittc  drstlMftt^i,  '^  p.ct.;  »p.  er,,  0.7547; 
keroiMie  ,35  p,  et . :  sp,  pr. ,  0.  tW46;  s  to  ve  o  M  J  S  p.  Ct .  ^ 
ap.  gr,  0.8485;  lubHwrntBH  10.7  p.  ct.,  «j.  gr.  0.0352, 

334 

2sia 

■a7,c 

uo 

a  l^O^-STO*  C;  abOVB 27D'  C, 36 p.  ct.    MftilTOeoc  No.    336 

O.Ma                                                                                 1 

« 

QS.8 

3a.ft 

"liO'-SBO"  C:  250*^^'  C,  34  p.  ct.;  SSO'  C  to  M-  336 
pbAl  t,  H.  <  p,  ol. ;  water,  21 . 5  p.  ct. 

l&O 

«».2 

are 

*.© 

a  IS0*-2S0*  C  :  250'-3a"  C,  31.2  p.  ct.;  3flD'  C-  to  iJ»-   337 
phall,  14,4  p.  ct.    B.  t.  u.  ao,14S.<L    Hydrogen,  ; 
Urn  p.  ct. .  cartKin.  86.08  p.  ct.                                  1 

Omvltfea  at  15*  C.     Up  to  100"  C,  2  p.  et.;  100*- ISO*"    338 

&0 

IL7V56 

41.4 

jksm 

4SKV 

.83 

ia.i> 

v.,  7  p.  ct-:  300'  C.  to  nftpbftlt,  27.2  p.  et.    Cttlortflc 

¥iJi»e  per  t.  c.,  Qjm,    Vlecoslty  by  Redwood  vl»- 

oomet^r,  750  tit  15'  C, 

.9 

-20.0 

.sm 

m3 

24  2 

al50'--27O'C.;  above  270' C>,  60  p.  rt 339 

Lf> 

al«.0 

.Mm 

St.O 

*.**«* 

27.0 

iiia0*-270'  C;  ftbove  270'  C,  ^  p.  Ct..„„ 340 

■  IKT'TTO'-C.:  aboTO  270' C,  35.&p.  ct , ...341 

No  temperature  givm.    Eiigliw  aiutlUntCp  2Sp,  ct.;   342 
ip.  er.  0.7527;  fertmpne,  3ft. I  p,  ot;  gas  oil,  ;fe.I>  p.  I 

&0 

,7B27 

fliafi 

.H4M 

74  fi 

37.0 

3&0 

3a  1 

.mm 

3G.« 

.,.^.. 

H.  I  ip- ffT.,  0.8042;  pamlflOp  0.3  p.  «t. 
Bdov  lod*  C..0.4  p.  ct-^  lar-lM-C,,  21.1  p.  ct.;  sp.    MS 

gr..a7fiG;  150*-2ri0'C.  J7.t  p.  ol.;  i^*-  g''.<>'796;  200^- 

Sbo*  C*  14.8  p.  ct.;  Bp.  gr ,  0,830, 
«150*-270"a;  abovoi70*C.,  aoptct.. ...a#4 

3a.s 

*74ID 

t&s 

.fflot 

39.7 

MO 

■35.0 

30^0 

0 

&3 

3LJI 

M17 

sas 

4a 

aao 

Gravitiesi  nt  IS*  C.    Vlacoaity  by  Redwood  viflcom-  M5 
eter  over  1,800  at  I4»  C.    §tKKc.  to  AipUiUt,  34.3 

p.  ct.    t^slOfUlD  r»\m  per  c.  c,  BJ22.    Water,  7  , 
p.  et,                                                                         1 
QrBvltiPB  at  1^'  C.    300"  C.  to  asphalt,  45.5  p.  ct.   M^ 
Calof  Iflc  v&l  ue  per  c .  c,  -  lo.OOl ,    Vifuxwi  ty  by  Red- 
wood viflcotuptcr  over  1 , WOO  at  15*"  C. 

0 

m.4 

7L* 

.41 

315 

0 

m$ 

.8003 

7L7 

21* 

Gravitit-Bdiio-C.    aooPC.toMpbalt.^Sp.ct.    Vl»- 

ooilty  by  R^wood  vl^wiueter  over  1,800  ai  le*'  C 

a  150^-170*  C,;  alH)w270'r.,  54  p.  ct. 

347 

,1 

7.0 

.MM 

37,1 

348 

Temperature  uot  given.    Gas  oH,  16.3  p.  ct..  ap.  gr. 
0 JH6 1 ;  »Pig-  0'  Kef08cne ,  O.S  187 ;  stove  oiJ ,  4  p.  ct., 

aiSP^-lsb^  C;  230^-630^  C.  17.10  p.  ct.;  350*  C.  to  «»- 

349 

0 

a«.A 

03.ff 

22^5 

a.'H) 

phalt,27,5p.ct.    Wfltpr,35p.Ct,    Viscosity  1,462 
fltl5,6M\fKnglerttiotho(I). 

i___^ 

44D 

Distilled  In  vacuo  of  2fi  mm.  preamipo  gave  55  p.  ct. 
ol  dlstlUntc,  ccill€cttHl  bi  IS  portloni;  sp.  gr.  of 
fractions  a«  follows:  O.K7ia,  0.8833,  OJS^,  0.6034, 

:^i 

1 

0.01  AS,  0.ftl36.  0.M17.  0.0477,  O.OfllS,  O.Q«7S,  0.0738, 

0.9802,  0.9830.  O.lW,  0.9S*flO. 

.M 

Nitrogen,  L25  p.ct.;  ciirbon,  80.32  p.ct.r  hydrog^i, 
llJp.ct.  D]stfllt*durirlei'pn?B*niToof60tnm.  Only 
smtiU  quant nif A  pftflfic^l  ov^r below  17^^  (.'.;  residue 

352 

of  10  \i.  ct.  rvmftioeti  Hi  3&5*  C.    Following  hydro- 

carlKins  isolated:  At  20"  r„  CiOIh;  150^-155*  r„ 

ap.  er.  0  8621,  CtU^:  J7S''-180*  C,  ?p,  gr.  0.8808, 
C  iitijo;  l&O^-lftS^'  r.. .^p. gr. OSPIO,  L , JBb;  aiO<»-^15- 

(*..  sp,  gr.  0.8990,  VnU^t;  2.'i0*'2.'>.'i*  C.  «p.  gr.  0.0299, 

TtrHi;  310»^1.1*  r.sp.gf.  0.9451,  C,H^;  340^-^34.^'* 

C.,ap.gr.O.I?778, 

0 

ftll.U 

mo 

.WW 

mo 

al,¥)*-270'^C.:  abovf  270*  C.  49  p.  ot.  Nitrogen,  OJS, 
uil  itt  1^"^  c. 

liBS 

345-347.  California  SUte  Min.  Bur.,  Bull.  31,  H.  N.  Cooper,  chemist. 
340.  California  State  Min.  Bur.,  Bull.  31  (analyst  notjgiven). 
3S0.  Jour.  Am.  Chem.  Soc.,  vol.  25,  p.  669,  Bdmond  O'Neill. 
361.  FiBt.  Rev..  Dec  8, 1906.    Clifford  Richardson. 

382.  Am.  Acad.  Arts  and  Sd.,  vol.  40,  p.  340,  C.  F.  Mabery  and  K.  V.  Zotil;  alao  3o\xs.l£t«.TCi\Vcv\\\^\.. 
▼ol.  IflS,  Jannary,  1900. 
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MINERAL  BESOUBCES. 

Analyses  of  petroleum  from  various 


3*5 


357 


3€5 


366 


m 


Looiitlanorwoll. 


BantO'  Barbara  Couti' 
ty— CoDtinuwi. 
BummMand  .„,„ 

Do.„„, 

Do,. ,„. 

Do, 

Do.. 

Carreaga  field,,,.. 


Dealgtiatton 


Do. 


Do. 


Kenr  f  -ainnalla  flold . 
SiinU  Maria  fleld,. 


I>o. 

Do. 


(Not  located). 


Do.. 


Dol. 


Do.. 


Ho.. 


W  «  ■  t  e  r  n 

Union   on 
Co.  w«lL 
...,do 


WeU  3,  West- 
ern Unton 
OH  Co. 

WeUalanda, 
Pinal  OllCo. 


Pinal  OUCa. 


Tunnel  of 
Hay  w&rd 
P^irol  e  u  hl 
Co. 


neo  Spring.. 


CmiftdA  Log* 


Bprlng^. . 


Dcptb 
of  well 
(feet). 


372  . . .'  Venttjm  C-onnty » 


Z7n 


FhyBkal  propefTtlw. 


Gravity. 


D.0672 
.11513 
,a657 
.flfl73 
.0602 
.9530 


.9303 


.960 


.OlM 


373. 


Do. . 


11« 
17. 2r 

IBLO 
14H 
115 

like 


Color, 


Btuk, 


»i5 
lap 

ins 


1^3 


3&2 


M7 


32.4 


mi 


Dark,  slmaRt 
blMlc. 


»75  ^0. 


SM^  3SlG, 


3 


1**C, 
l^C. 


Below 
IS"C. 


l^C. 


a'>4-3.58.  California  State  Mln.  Bur.,  Bull.  11  (laboratory  analysis). 
359, 373.  Minoral  Resources  U.  8.  for  1903,  Paul  W.  Prutunan. 
360-363.  California  State  Min.  Bur.,  Bull  31.  H.  N.  Cooper,  chemist. 
364.  From  1906  statistical  card  giving  production  of  well  owner. 
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parts  of  the  United  States — Continued. 


DlBtJU&tion  hy  Englar's  meth- 
od {by  TOllUQ€]l. 


To  lao*  C.   160^-300*  C. 


1| 

3 


Tr. 

Tr.   . 

Tr.   , 
Tr   ].. 


I 

1 


310 
AS 


12. 0 


.7«K 


.7460 


23.4 


mo 


.79U 


tl0aB4S2 

21.4 

11.0 

Tr. 


4aa  .M77      44.8 


3&2 

aas 

^6 


■31.0 


I 


.Sltitk 


,8313 


846B      445     L5S 


l&O  .S10 


aoLff 


M 


la 


■sua 


4^0 


mil 
loao^ 

7i0 


3913 


7J1A 


89^0 


EHO 


tt7,0 


07.  a 


4ltf 


oe.d' 


16 


3& 

&Q 
32,0 

IZO 


4L 
1&0{ 


300*-3fiOPC„Sp.qt.,Bp,gT.O.K23 „„ 3S4 

aOO^-aM^C.,  lip. Ct..  8p.gr, 0.S962. .364 


300P-35O"C.,6.Sp.ct.,Bp.^.  0.8900... .,„3W 

30t»«-;j5(rC.,ap.Ct ,,- 357 

300*'-350*C:.,4.B  p.  ot.... 'afiS 

al5O«-370"  C.:  above  270*--  38  p.  ot.    Mminiflne  No.  |3Se 

4.^.    Nitrcjgi-n.  0,43,  oil  at  17^  tr.    Vijicoiilty  by 

R«J wood  visoointiti^r  7U0  at  15"^  C. 
Gravities  tit  15°  C.    300'  V.  to  asphHlt,  27.4  p,  ct-;  ^'WO 

150^-300°  C . ,  10.4  p .  ct . :  200'»-250*  (^ ,  H.:\  p.  Cl. 


OraTltlfli  at  IS**  C.  300'  r.  to  aaphfllt,  ao.4  p.  ot. 
CaZorUio  value  por  e.  c,  0.303.  Vlecoslty  by  Uocl- 
wochI  TiscoiBPter  47,4  at  15'  C.\ 

Oravitlea  &t  J5*  C.  300^  C.  to  aapbalt.  39.5  p.  ct. 
CaJorific  value  per  c.c.,9,W7.  vUiooBity  by  Red- 
wood Tiatjomtter  1,060  At  15"  C. 

GwTJtlei  at  15»  i\  300P  C  to  a*pbftlt,  2fl.7  p.et. 
C^orlflo  valur  per  o.  c.»  ft<364.  Vlacoaity  by  Kerj- 
wood  vbcometej*  W  at  1.5°  C. 

fflfiO°-270°C.:  itbove 270* C, 31.1  p.et ...,..„,.. 

No  tf>Dip«ratuf«  giveij.  Q^iS  oil,  IQ  p.  ct.;  lubrlcnt- 
Ln^oLr  fX>ji.ct. 

Dtatillatloti  to  aryttestt  productd  6©.S2  p.  et.,  ap.  gr. 
O.890  to  O/^VI;  coke,  water,  and  loan  30.18  p.  ct. 
Oil  of  Qm5  ap.  gr.,  60  p.  cl.:  oil  of  0,B08  Bp.  gr.,  17.5 
p,  ct.  FErM  di.Htniatp  tn^atM  by  cFAcklxLg  ylMdad 
li  product  havkij^^  UpdHiKtty  ol  itbout  ilMfi  itt  (jO"  F.j 
or  only  L^  BatimS  lowor  thun  tA'fore  dl^tilli^tloii, 
Aft<?f  tn^fltnifint  wUb  eiiJpliuric  aokl  and  soda  azid 
rfvUjttllling  from  soda  it  had  a  deiiHltv  of  O.ggO. 

40  to  50  p,  ct.  of  mJrldllDga  and  20  p.  ct.  light  Eubrlcat- 
Ukg  oil.  Undt'r  pfosnu  itidlatlllntioniJp.ct,,  ap.gt. 
0410^  second  ijne^&aure  dlntilLitlDn  or  n^Rldu^  (40  p. 


pel 
,:»3 


354 


see 


3«7 


cl.y5i«Aded4i,15p.ci. 

gr .  O.SlOv  13.25  p.  c t .    Totul  c  nidLUll  u  mtnatUig 
MJS  p.  ct.:  luBitcatlDg  oa.  31  SS  p.  ct, 
UndarpiiQMUve  dIaUIktion  yielded  m.72  p.ct.,  im.  gr^ 


aocond  frtu:itiotiation  of  sp. 


0^0^  HCciad  pinaaurEi  dlfftlUatlon  of  residue  (30.M 
p.  ct)  yielded  38:74  p.ct.;  efitond  fmitioimtloo  of 
np,  gr.  0,810,  O.Ott  p.  ct.  Toiid  crude  Oluminating 
oil,  iUAl^  p,  el.;  hti)  lien  ting  oil,  2088  p.  ct. 

Under  preasu  m  dint  Illation  yteldod  40-33  p.  ct . ,  sp.  gr. 
0-810;  aeeodd  preaaure  dlstiUutiofl  of  tt?4?ldue  (42J13 
p,  ct.j  yteldotf  38,09  p.  ct.;  second  frnctlonjiilon  of 
pp  gr.  0.810,  »..5a  p.  ct.  Totiil  cnide  Illuminating 
oil,  ^M  p.  ct,^  lubricating  oil.  2a. 87  p.  tt. 

Sam  pie  from  9a  ttip  ^p  rlu  g  aia  No .  IMJG.  Under  preasu  re 
dlatlJlatlon  yk'lde<l  Pi. 7  p.  ct.,  *tp.  gr.  0.810;  aOCond 

f I  Feature  dl  filiation  of  n>/ildue  (55,3  p.  ct.,  water 
2.S  p-ct.)  yields  4&.H  p.ct.;  seci>od  fractloOAtlon 
of  ap,  gr.  0.8 1 0, 12,4  p.  ct ,  Total  enide  J  U  umlnatlng 
oil.  m  p.  ct.:  lubnoatlng  oil,  374  p,  el. 
BlSO'-ni"  LV;  30='-aO»C.,7il  p.et.p  ap.  gr.  0.7C8;  80^- 
ItS^  C,  7^  p.  ct.,  Hp.  gr.  OJTii:  llMfiO"  C,  7.8  p. 
ct.,  sp.  gr.  0.8334. 
Carbon,  Bip.  ct.:  bydfogcn,  12.7  p.ct.;  nltrogesi,  1.7 


p.ct.;  oxygen,  1.2  p.ct. 
atO"  al»''270»  CT;  above  Z70* 
0.006, 


€.  44  p.  ct,;  tdtrogGn, 


^m 


370 


371 

373 
373 


365, 986.  Am.  Jour.  &d.,  2d  ser.,  vol.  43,  p.  242,  B.  SilUmaii. 
367-370.  Am.  Jour.  Sci.,  2d  Ser.,  vol.  47.  p.  10,  S.  F.  Peckbam. 

371.  Pet.  Rev.,  Dec.  27, 1906,  Clifford  Richardson. 

372.  Miiiena  Resources  U.  S.  for  189G:  from  Bull.  II,  California  State  Min.  Bur. 
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MINERAL  EE80UBGES. 

Analyses  of  petroleum  from  twrtotit 


ix)o&ti<]ii  of  ««ai. 


D»lgnation 
of  well. 


Physftsttl  pmp«ftie«. 


OrftTlty. 


D«)tb 
of  weJi 
Cteet}. 


Color. 


1 


371 


376 
37S 

377 
37S 
379 


r;  AiiFOitN]  A  —con  I  inued . 
Veiitura  County.  „ 


Uixed  crude. 


Bo.. 


Pipe  line  aver- 
....do 


Do.. 
Do. 
Do. 
Do- 


Adiini  Canyon. 

Do„„. 

Do.,_ 


181 


Do, 


Do, 


Buckhom  dlstiict. 


Burdsdftlc  Canyon, 


WIldBIUw^. 


Do, 
Do, 


Ho.  27<  Union 
Oil  Co.  of 
CaJifomia. 

Oreen  Oil  tun- 
nel,  UnloD 
Oil  Co.  I 

Wdllfi,  Buek- 
horo  Oil  and 
Trans,  Co. 

RobinBon  No^ 
2,  Union  OU 
Co, 

Sw  12,  T,  3 
N.,R.30W. 


ail 


Seape  dlatrlct, . . 
Four  Forka>. 


340 


2|745 


t>S« 


.§674 
.9021 


.flftlB 
.S53 

.0326 


.8861 


27,0 

341 

24  0 
3S,8 
^1 
14  6 
37.7 

mo 

27. 


Brown _.. 

do 

Brown,  thlelc. 


wa. 


GreemJah. 


c. 


70*  a 


w*a 


Deep  bro^ 
blaek. 


.»10A 


as.a 


374.  California  Stote  Min.  Bur.,  Bull.  1,  p.  78,  M.  L.  Watta. 

375.  37(i.  CaUfomU  State  Mln.  Bur.,  Bull.  31.  p.  103. 

377-379.  Jour.  Am.  Chom.  Soc.,  vol.  25,  p.  60,  Edmond  O'Neill. 

380.  Am.  Chem.  Jour.,  vol.  19,  p.  797,  Chaa.  F.  Mabery. 

381, 382.  7th  Ann.  Kept.  California  Stote  Min.  Bur.,  1887,  W.  D.  Johnaton,  chemiat. 
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parts  of  the  United  States — CJontinued. 


Dtot*U»tSonbyEnglftr'fl 

meth- 

od  (by  volmup)* 

To  ISO-  C. 

i.«r^aoa»c. 

* 

^ 

? 

1 

t 

1 

i 

If 

h 

1 

^ 

M 

^1 

5 

S 

ffi 

5 

1 

1 

-? 

7.0 

_.-... 

30.0 

7D.0 

11.0 

ia4 

.WM 

2&a 

.SJlfi 

m.fl 

23.7 

K5 

.7S6B 

lag 

.8140 

71.7 

14.9 

0 

alL2 

S&8 

ms 

ia.0 

it  16.0 

73ta 

13,8 

17.0 

alL5 

7L5 

41.0 

%i 

.7»0fi 

2&1 

(ih^ 

{k^ 

14  8 

.7MS 

42.4 

.^3t! 

4L8 

9.2 

.73a 

24.£ 

.a424 

613 
7a3 

&,2 

7.0 

mi 

.7717 

sas 

.8356 

fla.4 

.« 

ms 

,8 

£,« 

.8461 

58.7 

.33 

14  6 

0 

37.3 

7X8 

23.0 

10. 6i 

.738 

ai.6 

.S3» 

4fl.O 

1.74 

10. » 

lac^ 

.'mi 

*m5 

.8074 

(HIS 

26.6 

*21.0| 

.T«H1 

3§v21 
^47 

.§0»t 
.BOSl 

TLTTi 
66.  £3 

AvBPagB  yield  Irani  100  banvls  determined  by  ran* 
Dinei  GftfloUm  ap.  gr.  O.U79t^,  3  burnolB:  bendue, 
sp.  gr.  0.7264,  4  hiirrd^;  kenosece.  sp,  gr,  O.SOO,  15 
bamla;  kerosene,  sp^  gf.  38^-40"  B.,  H  hwrmlsi  kh^ 
dirtQliite,  ap,  ft,  0.^861,  21  biirrela:  spbidle  t>Q,  ap. 

ffT.  0.8974,  10  bnri^afl;  neutral  ollj  sp- gr.  O.alfi,  12 
mrrels^  iiaavy  neutnil  oU,  ap.  ej.  0  9275,  il  Imrrelrt; 
liibrloatiOfi  oU,  sp.  £t.  0.&722t  Slmrrels^ 
flu  oil,  16.1  p.ct.p  Hp/gr.O.SBUL:  tuhrlcatiugnU,  30.:i, 
ap.  gT.  0.015. 


Stoye  oU,  14.4  p.  ct. .  sp,  gr.  0,8589;  fuel  dLatillate,  22.8 
p.  Ct.*  sp.  gp,  0.8974;  Ji  ■    ■ 
09272. 


lulirlcant,  U  p.  cl,,  ap.  gr. 


olSO^-250^  C:  S50*-35(J^  C,  a4.05  p.  ct;  3fi0*  C.  to 

jupbaJt,  8.75  p.  ct.    Water,  9r5  p,  ct. 
fl  150^-250*  C;  ^^-3S0'  C,  64,5  p.  el.;  350''  C.  to 

H^pbalt,  2.2  p.  ct. 
o ISO'-SSO* C:  250^-350** C, 0 p. ct,;  350* C. to aspbulE, 

21^p.Ct. 
GmvitloHftt20*'C.    Bromine  ab«j rpt Jon,  17.72>    Pflr- 

wntftge  o(  jiitrogeJi  ^  ^mipoiwid,  O.Xl  pet.;  curbon, 

85.60  p>  ct,;  hyflrogcn.  12.84  p,  ct.    Koi»ldu£i  above 

300*  L.  tbkk,  nisaiTy  AOdtd  tJir.    (Vacuum  dintlUa- 

tloD  alAO  given.} 
100"-!£5=C.,7.Sp.ot.;  160»-200*a,18p.ct.;  aOO^-aSO** 

C,  14,4  p.  ct. 
lSO^-300*  C.,  lO.B  p.  ct.,  Hp.  gr.  0.813;  300^-350"  C,  8  p. 

ct..  sp.  gr,  O.S46. 
Tf^Mpemtun?  rkot  gfv^i.    Qets  dlatJllate^  17.3  ti.  ct.; 

]  u  brtcatlng  oil,  4/&  p.  ct.    Pyridine  Imoe  equali  Qr^ 

p,  ct. 
Oravltlesat  15<'C.    300oC.  to  uspbidt,  43p.ct.    Cal- 

ortftc  Yoltie  per  o .  e . ,  0  ^384.    Vtscosity  by  Rod  woo  d 

vlscomfit«r  1^.5  at  15°  C. 
GTurltles  at  15^  C.    SOO^C.  ionsphalt,  iOp,ct.    Cal- 

oriAe  value  perc.  Cr.  9,889.    Viscosity  by  Et(^wood 

\-l9comet45r  247  at  15*  C, 
Omvltlcs  at  16°  C.    300°  C.  to  aaphalt,  40.4  p.  ct. 

Wat^r,  d-'A  p.  ct.    VlscoaJty  by  Radwood  viacom- 

etei-ciVHrl^saOat  15°a 
Qravltlesftt  15'C.    300^C,  toaapbiLlt,29p.ct.    Cal- 
orific value  per  c.  c,  9^310.    Viscosity  by  Eodwood 

\idcomettir  205  a.i  l&°  C. 
a  150^-270°  C;  above  270^  C,  40  p.  Ct ..,.. 


GiaTltle«  at  30«  C.  1 62«-lS4^  C.  eao-lSO*  C,  10  p. 
ct.p  refractive  index  1 .414.  Undflr  S6  mm.  prMsure, 
48^^116^  C,  13  p.  ct.,  ap-  gr.  0.7972.  lefractlve  Index 
l.i«r  U6»-162*  C,  12  P.  el.,  sp.  gr.  0.»42:  l.'5a°-l»8° 
C,  11  p.ot.,  sp.  gr  0,sf24;  198^-255'  C.  10 p,  Ct,,  up. 
gi.  O.SceS  at  25*  C:  25S*"^lO'='  C,  (>  p.  ct.,  sp.  gt. 
0.9216  at  45*^  C.\  n?«ldue,  25.4  p.  ct. 

30[>*^350'  C,  2.95  p.  ct .  by  volume.  2,7  p.  ct .  by  weight, 
Bp. gr, 0 JOOS;  200'  C, 727 p. ct. bv  volume, 5 p. ct. 
by  welgbt.  sp.  gr.  0.76*9:  SM'  €,,9.47  p.  ct.  by  vol- 
ume, S,a7  p,  ct.  by  vrelgbt,  sp,  gr.  0,SJl2. 

300'^330*  C,  &.63  p.  ct.  by  volume,  6.21  p.  ot.  by 
weight,  8p.  gr.  0-8604;  200"^  C.  6,94  p-  ct,  by  'folume, 
5.i0  p.  ct.  by  weight,  tp,  gr.  0.7684;  250*  C.,  16.84jp. 
C£.  by  YolifiDB^  14  64  p.  ct.  by  weight,  sp.  gr.  0.8005. 


374 


376 
37« 

377 
378 
379 
38E» 

381 


384 


^07 


3ftl 


383.  Mineral  Resooioes  U.  S.  for  1896;  from  Bull.  11,  California  Min.  Bur. 
384-387.  CaUfomia  State  Min.  Bur.,  BuU.  31,  H.  N.  Cooper,  chemist. 
888.  CaUfomia  State  Min.  Bur.,  Bull.  31,  Paul  W.  Prutzman,  chemist. 
389.  Pet.  Rev.,  Dec.  37,  Qiiford  Richardson. 
390, 391.  CaUfomia  Stole  Min.  Bur.,  BuU.  1  (analyst  not  given). 
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MINERAL  BE6OUB0ES. 

Analyses  of  petroleum  from  various 


i 

! 

Location  of  weU. 

DMlniatlon 
olwoU. 

Depth 
of  well 
(fwt). 

-- 
P^iyelcfll  properties. 

OraTity- 

Gator. 

i 
1 

1 

o 

:5 

1 

?m 

c  ALif  OftNi  A^con  1 1  nued . 

Vpnturu  County— Coil 
Scjjpfi  Uiatrlct— Con. 
Four  Forks , 

.goal 
.sai 

.OlM 
.mm 

.S701 

.SB4 
.0302 

.0750 

.ftlftt 

.^481 
.MOO 

AL2 

24.0 
25.2 

aa.0 
^1 

23.4 
33.3 
3^2 
3&3 
1».9 

30.9 

38.4 
2avfl 

17.  fl 
29.0 

2a.a 
laii 

19.7 

35.1 

77  SI 

R«Kidlah  brown. 

4S*C.. 

I>o.   .   ..,., 

AM 

Do 

Wt 

Ho.... 

BaipoKo.2... 

i 

3f)A 

Do 

TarCraek.... 

yfn 

Do 

do 



7m 

Do 

do. 

Wl» 

Do......... 

Do 

Four  Forks... 

■■*'*■•"  —  " 

«KI 

Rentuck...... 

:::::::j::::::;:i 

^1 

Do 

California  OU 

Co. 
No.  7,  Union 

OU    Co.    of 

California. 
No.22.Modeto 

Oil  Co. 
Tank,  mg.  B, 

T.  4  K.,  R, 

1«W. 
Scott  &  Oll- 

moie. 
<lo,..,,.„ 

1.175 
I.IOQ 

::::::::::::::  1 

403 

m 

404 

Do 

Pirudiitrlct 

Do, 

15' C. 
B«kMr 

4(V) 

One-half  m.  wesitof 
Saotft  Paula, 
Do.,... 

4na 

407^ 

LlmokllnCanyon... 

Whider  Canyon,  12 
idlles    northw4>flt 
of  Santft  I'AUlji. 
Do 

SanU    Paula 
field.  Euro- 
taOUCo. 

No.  e.  Bur- 

TOWfl         tt 

Sotu. 
Oarmtt  Tun- 

o«l,      Bur- 

TowaAtSona. 
No.  4.  Whld- 

dm  Doublfl. 

No.  11,  Union 
OU    Co-    of 
CftUfomla. 

No.    3.     Loa 
AiwalBa  Pa^ 
otflic     Rwj. 
Co. 

Capital  crude 
30,  Lo«  An- 
galfliPadeo 
Hwj-.  Co, 

IpOOO 
2»4 

1,000 

::::::::::::::::::::::::::::::::::i 

Biiow 
Ifi'a 

^KIH 

4141 

OJaidlatrtct 

RaltUanhCanjOE) 

(near      Santa  , 

Taula). 
Timber    CanyOD 

(near  Banta  Pao- 

la). 

Santa  Paula  dlatiict 

«•  r . . 

111 

BdofTi^^^^^ 

413 
1131 

IS-C. 

ftokiir 
IS'  r, 

MMir 

1 

.,.,...,. 

392.  Pet.  Rev..  Jan.  r>.  1907.  Clifford  Richardson. 

'J9A,  394,  407.  Mineral  Resouroea  U.  S.  for  1896,  Frederick  Salathe.  analyst. 
,?95,  300.  7th  Ann.  Rept.  CiUifomia  SUte  Min.  Bur.,  W.  D.  Johnston,  chemist. 
397-40J,  406,  400.  CaUIorDia  State  Min.  Bur.,  BuU.  U  Oaboratory  analysis). 
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parts  of  the  United  States — Continued. 


DiatmatlonbyEngler'B 

nieth- 

f 

1 

Rcraarkii. 

To  lb(f  C, 

15(P-.3O0*  C. 

k 

il 
1" 

i 

! 

i 

i 
1 

i 

i 

«30iD 

7.3 
22.3 

a.1 

Tr, 

Tt. 

ie.fi 

13.  a 
Tr. 
ICL 

»lG 

0 

10.1 
BOIS 

35.S 

fl  4»'-148*  r.;  4S'-UG'  C.  10  p,  ct.,  itp,  grr.  0,7^,  re- 
Imciive  index  1,418-  llB*-f48-  C,  10  p.  ct.,  sp.  gr. 
0.70(56,  reffHCtlve  Index  i.412.    UniJor  S36  mm.  pre»- 

Index  1.437;  SO'-ISS"^  C.  10  p.  ct.,  sp,  gr.  0.^20.  m- 
Jractlvc  iQdex  L454;  138*^173'  C,  10  p.  ct.,  sp.  gr. 
0.84L  fefrtictlve  Index  hm.  ^"-2]^^  10  p.  ct., 
Bp.  ET,  0.837,  refrflctU^  index  1.184;  "^m^-MV,^  C,  10 
p.  ct.*  sp.  gf.  OSKXJij.  refnujtlve  iodex  1..W2;  265'- 
fe4^  a,  lOp.  ct.,  ap.  gr.  0.92U,  r^iicUvo  Judei  1-513. 
ReKSducai/p.cU 
Gftfl  dlatmatea,  29.5  p.  ct.,  lubricating.  34.4  p.  Ct.. 
asjJlmlt  and  loss,  13  p.  ct.    Pyridine  ba«  equuls 

oAtSfc"  C.,  gBjdlatmfltM25  p.  ct.,  »p.  gr.  0,8801; 

lubricating  oil,  3S.8  p.  ct.,  ap.  gr.  O.iOBL    l^yridine 

bime  equaFa  2,3  p.  ct. 
Below  100'  C.  9.1  p.  ct-,  up.  gr.  DJOO;  100'-12S-  C. 

ft;i  p.  et,.  8p,gr,OJ34:  l^O'^iOO"  C.,ll.8  p.ct,,sp, 

ST.  0.7W*:  200""250'  C,  9  p.  Ct..  sp.  gf.  0.8^. 
BSow  iOO*  a,  10  p.  ct.,  Bp.  gr.  0.720;  100*- 150*  C, 

ejj  p.  ct.,  ap.  gr.  0.755;  ISO' -200"  C,  9.7  p.  ct.,  sp. 

gr.  0,80B;  a0*)''-290*  C,  11  p.  ct.,  Sp.  gr.  oisfl. 
3G5'-350*  C,  <i  p,  Ct.,  Bp.  gt.  0JiS34.. 

3ft? 

0.73fle 

,7317 

,7417 

.736 
.72« 

\'7a66 

,73531 

.7Ka 

.739^ 

.7306 

.7371 
,7318 

.TMS 

17,1 

'•IfilS 

3&a 

27,8 

^.§ 
32.9 
33.4 

:2S.l 

30.0 

35.^ 
1314 

SS.0 

e,o 

30.4 
27.4 

«.« 

2fi.« 

29.3 

28.e 

a  8140 

.sm 

.6480 

.8118 
.BUT 
.RrH4 

.8112 

.8209 

.8S14 
.8107 

.8272 
.84fi5 

.W31 
.^ 

.8EUI8 
,8536 

76.0 
73.2 
441 
19.9 

eao' 

50.0 

63,2 
71.9 

£0.5 

41.2 

»40 

£SLfi 

4S,0 
43l1 

69.0 

eio 
4nL4 

45.6 

^m 

12.  i 

394 

rmn 

3OT 

300'"a50*C.,4p.ct.. .„..., 

SW8 

300"^^350'C.,*tlp.ct.,sp.gr.g3flft4 , 

3oo-a5q*c.,  2.5  p.  ct.,  Bp.gr,  ojeea.. 

»m 

400 

300^-350*  C,  2.9  p,ct,.ax'^Er.Oil«lS 

401 

1X2 
10.6 

izo 

300*  C.  to  asphalt,  34.0  p.  ct.,  sp,  gr.  O.S7fl9.    Vlsco*- 

300"  C.  to  aspHftlt,  24.2  p.  ct.,  m.  gr.  f>Ml  1 .    Viscon- 

Ity  hv  Hedwood  ¥lacom*ter  h  at  15"  C, 
•  laO'-^O-C;  flbovea70*C.,3e.9p.ct... 

300'-35O*a,  3.2  p,ct... *...., 

4oa 

404 
405 

300*-350  C,  7.0  p.  Ct ,...., 

Mm 

ct.i  asphalt  and  loss,  8.5  p.  ct.    Pyridlofl  ham 
fiqtlAis  1.44  p.  ct. 

Gmvlttea  at  IS"  C.    300'  C  to  aBphalt,  30  p.  ct.,  sp. 
gr.  0.aS2s    L^loiiflc  Tfilue  per  c.  c,  9,332.    Viscos- 
ity by  Redwood  viscometer  77  at  IS"  C, 

Qnvidm  at  IS'  C    300'  C.  to  asphalt,  37.3  p.  cL, 
BD.  gr,  O.eOH,    Viasoslty  by  Redwood  \1ftcometer 

GravlUea  ftt'  IS'  C    aoo*  C.  to  aBpbalt,  3D  J  p.  ct., 
«p.iST.O,8ai5.    Cftlortflcvalua  per  O.O.,  8,803.    Vls^ 
ooafty  by  Redwood  viscometer  over  1,800  at  15'  C. 

Gravities  at  li"  C.    300"  C.  to  aBphalt.  *>4  p.  ct,. 
gp.  gr.  O.OISTp.    Vlaooalty  by  Ewlwood  vlfoometer 

All  gr&yltlfit  at  15*  C.    300"  C.  tc  asphalt  28  p.  ct.. 
pp.  gr.  0,8875.    VlflcoaJty  by  Efldwood  viscometer 
45.8  at  15.5*  C, 

Grairlttes  at  15'  C.    300^  C.  to  asphalt  31.8  p.  ct.,  sp. 
gr.  O.m 54.    Viflmnlty  by  Redwood  vUkcometer  Ol.d 
Etl5-C. 

wr 

.72 
LIN 

148 

&2 
3&1 

m7 
laQ 

W.0 

408 
400 
41D 
411 
4t2 

413 

402,  403,  406, 410, 411.  California  State  Min  Bur.,  BuU.  31,  H.  N.  Cooper,  chemist. 

412.  Caiifomia  Stote  Min.  Bur.,  Bull.  31,  Paul  W.  Prutunan. 

413.  Calilomia  Stote  Min.  Bur.,  BuU.  31,  U.  N.  Cooper,  chemist. 
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Arudyses  of  petroleum  from  varimu 


I 
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Looatton  of  woU. 

D^lgnatlon 

Ol  ffPll. 

i 

Depth 
of  wi^ll 
CfwtJ. 

Phyiinl  propertlea. 

GiATlty. 

' 

1' 
1 

i 

1 

i 

ta 

^ 
m 

OHor. 

414 

Vi*oiura  County  ^Con. 
Sant&    Paiilu    ilh- 
trirt. 

Se<vJl.T.4N,, 

tunic. 
Well. ......,„ 

.0021 
,8997 

.9939 

11,  s 
35.2 

mo 

V  4 

11.5 

On«n..,. 

i 

im 

I>o 

ripeUiw 

417 

Uo.. _. 

Well 

4IH 

Do 

.....do 

4m 

Do 

«ecJ7,T,4N., 

R.    21    W., 

tiirtk. 
T  u  D  tiel   In 

Wheeler 

Canyon. 
No,  l,9illplii)r 

Moun  t  u  J  n 

P  9  traieuin 

Co. 
Plnkerton 

tunnel. 
do 

1 

4m 

Sulphur  Miitintuiti 
t*o 

< 

421 

2,lAa 

.9333 

15.6 
20.0 

B«lo«r 

439 

Do      »_....... 

Giean..   .., 

3 

;;; 

Do, 

m 

Do.... 

do 

.9S33'  ^.« 
,0773,  13.3 

Qieen , 

4RA 

Do .,,     .  . 

lineJe  tunnel  , 

1 

130 

West  of  BdiiU  Fftula 
Do.. 

O'tlamwelK. 

.0433 

.srea 
.mm 

.9442 
.9)590 

.iiaso 

.8917 

.0174 
.0007 

ia4 

13.3 

lafi 

21.3 
19.4 

laa 

IrlO 
39.9 

31.^ 

27,0 
3&1 

4^  .  . 

do......  , 

43S... 

SUverthmfLa  district 
Do 

..,.,...' ,,__ 

4S»     , 

490... 

Do... 

431'.,. 

Bo...,,. 

432... 

Do 

433,,, 
4S4    . . 

Torrey  Canyon  cJla- 
trlct. 

Do. 

No.  53,  Union 
OU   Co.    ol 
C&UforntiL. 

1,410 

D  n  r  k  reddlnh 
browtL 

IB'C 

*7'a. 

«yi 

Do... 

4% 

Do 

TAfik  *.  ^ 

437'.,, 

Do,.„..,, 

Well..      .  -  . 

] 

Do 

tlo 

1              1 

1 

414-419.  California  State  Mln.  Bur.,  BuU.  31,  Paul  W.  PrutMnan. 

420.  Am.  Jour.  Scl.,  3d  ser.,  vol.  48,  p.  262,  S.  F.  Peckham. 

421.  California  State  Min.  Bur.,  Bull.  31,  II.  N.  Cooper,  chemist. 
422-432.  California  SUte  Mln.  Bur..  Bull.  11  (analyst  not  giyen). 
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parU  of  the  United  States — Continued. 


Di*UU»UonbyEngler'i 
od  Cby  voiujjifi). 

mpth- 

1 

1 

1 

§ 
1 

3 

Remarkfl. 

To  is(r  c. 

1«P--30CP*C. 

1 

11 
1 

^1 

i 

1 

1 

5 

! 

6 

0 

11X0 
10.0 

lOl^ 

0.7621 
.7527 

0 
a2&l 

0.8353 
.SlffS 

imo 

62.0 
6U.Q 
03.0 
00.5 
54.fi 

4L7 

n,8 

25.3 

lltO 
11.0 
18.  S 

■  150"'^27D"  C.r  above  170"  r.  filJ  p.  tt.,  fip,  gr,  O.WS  .... 

«l5tf»-270'  C;  above  270=»  C.  60.2  p,  cl.,  sp.  gr.  0.915. . 
a  J50='27ff'  C:  above  270"  C.  38  p.  et.,  flp.  gf.  0.87ttl . . , 
1 150"-2W»  C;  nhove  :>itJ^  C.  44  p,  ct. ,  pp.  |fr.  not  plven . 

■»  150*-270«  r.:  aboTfi  270°  C.  4^9  p.  et  „ ?. 

oJSO=-270^C.;  above  270*  a  35.3  p.  Ct , 

414 

415 
416 
417 
418 
419 

A vernj^e  cHJmposi  t1  on.  h vd  rof^a ,  3 1 .819  p.  fi  t :  cuf bon , 

4?!n 

7.9 

.757fl 

44,3 

37.e 

27.6 
Tt. 

2&4 

a&3 

34.2 
37.6 
^0 

'    31.  S 
<»3a.7 

.8702 

,S342 

.3242 

.ssao 
.eo[i6 

.8007 
.8157 
.SU7 
.S50Q 
.S312 

.8394 
.§333 

47.« 

7:L4 

74.2 

73.4 

loao 

73,6 
S7,0 
71.8 

eig 

05.8 
72. 4 
95.0 
OS.  2 

(n.3 

7a  0 

35.0 

ms34  p.  ct. :  nit Togeo,  1. 10Qi5  p.  ct. 
G  Tny\  t  Iflii  at  1 5*  f .    MUf*  C '.  to  a^phal  1 20  p ,  ct. .  en .  g  r.    I2l 

3000-350°  C,  &p.  ct..  ap.  gr.  0.802 423 

Tr. 
Tr. 
Tt. 
Tr. 
Tt, 

T.O 
Tr. 
Tr. 
Tr 
18L7 

0 
1&6 

300*-350°  C,  S p.  ct,  sp.gr.  0.8701 433 

30(/^-3M^  C,  A  n,  ct,t  *p.  gf.  O.ROaO..                                  434 

SQO'^-l'SO*  C,  Id  p.  ct..  Bp.  gr.  O.S701 

435 
436 
437 
438 
4Z9 
430 
4^11 

^ 

30O°-35O^C.,  Op,  ct.,«tp.gT.  0.8738 

.742S 

300°^.SSO°C.,  3p.  ct....... 

aoo'^^aso^c.^^Sp.  ct.nsp.  gr.  o.sr&4.._„ ..„ 

300^-350*0..  Mp.  ct.,  Bp.gr.  0.8612 

300"-350°C.,  7.0  p,Ct,,  Bp.gr,  0.8791.,.. 

.7411 

.7609 
.7821 

30(>*-3SO«C.,  4p.  ct.,  ap.  gr.  0.K790....... 

300*'-35(/'  t\.  7  p.  Ct.3  ffl>.  gr.  O.i7§0..                                 JAM 

tt.71 

l&O 

300^ C.  to aHphiilt.  33. 7p. ct.,  Bp.  gr. 0.872O.    Calorific 
vfliueper  e.  c.>  Q'»2yi3.    Vlscoaity  by  Redwood  vl^ 
cam«terl03flt  li'C. 

a 47*-!  16°  C,  Op.  cL,  up.  gr.  0,V200,  refractive  Index 
1.412;  U0°-14£*'  C,  12.4  p,  ct„  8p.  gr.  0.7533,  reinic- 

12.7  p.  Ct.,  HP.  gr.  0.7912<  refr*«;tivi^  fndRjc  1.440; 
B4*-132*  C,  H  p.  ot.,  ip.  gr,  0.S255,  rafractlva  todei 
1.458:  13a*-l9S"^C.,  U.hp.  ct.,  en.  gr.  0.8520.  ralrac- 
llve  index  1,475:  195°-242«  C,  15  p,  Ct.,  ffp.  gr.  0.8808, 
pelmctiveitldex  1.491;  24J*-280^  C,  15p.  ct.,  sp.  gr. 
O.Sfifil  (at  40*"  C),  rufiTfcctlvfl  Judex  1.504;  Tf^-ilQP 
C\,  tx2  p.  ct.  r  solid  liydrocarbon),  flp.  gr.  0.9150^ 
refractive  Indfrx  1.523. 
No  tempera tuDB  given.     G&s  dlitllLate,  20  p.  ct, ; 

433 
434 

435 

15. 4 
25.5 
21.  1 

lubrlOfLtlti^dlNtiUuto,  30.3p.  ct,i  n^plmlt  and  1&»$,  > 
13  p,  ct.     Pyridine  hasGH  equalLM  p.  ct.                   | 

'H5O«-^70°C.;  ttbaTO270°C.,63.2p.  ct..... 436 

o  150''-270*  C;  atjove  270^  C. ,  3H.H  p.  ct ^ 

a  150°-27(r  t'-:  above  270°  C,  35.7  p.  ct ,438 

433.  Califomia  State  Min.  Bur.,  Bull.  31,  H.  N.  Cooper,  chemist. 

434.  Pet.  Rev.,  Dec.  27,  1900,  CltfTord  Richardson. 

435.  Mineral  Resources  U.  S.  for  1896;  from  Bull.  11,  Califomia  State  Min.  Bur. 
436-438.  California  SUte  Min.  Bur.,  Bull.  31,  Paul  W.  Prutzman. 
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PETROLEUM  INDUSTRY-  IN  FOREIGN  COUNTRIES. 

CANADA. 

Production. — In  the  following  table  is  given  the  total  production  of 
crude  petroleum  in  Canada  from  1902  to  1907,  inclusive,  as  reported 
by  the  geological  survey  of  Canada: 

Production  of  crude  petroleum  in  Ccmada,  1902-1907, 


Year. 

Quantity 
(barrels). 

Value; 

Average 

price  per 

barxeL 

1902 

530,624 
486,637 
552,575 
634,095 
569,753 
788,872 

1051,190 

1,048,974 

084,310 

856,028 

761,760 

1,080,756 

•iisi 

1903 

1904 

1.7? 

1905 

1.35 

1906 

1.337 

1907 

1.37 

Prices. — The  average  monthly  prices  per  barrel  from  1904  to  1907, 
inclusive,  are  given  in  the  following  table: 

Averatje  monthly  prices  per  barrel  for  crude  oil  at  Petrolia^  1904-1907. 


Month. 


January.. 
Febiuary. 
March.... 

April 

May 

June 

July 


1904. 


12.36 
2.34 
2.24 
2.17 
2.13 
1.84 
1.59 


1905. 


$1.42 
1.37 
1.37 
1.33 
1.31 
1.30 
1.30 


1906. 


$1.38 
1.38 
1.38 
1.40 
1.40 
1.40 
1.38 


1907. 


$1.34 
1.35 
1.37 
1.38 
1.38 
1.38 
1.37 


Month. 


August 

September. 
October..-. 
November.. 
December.. 


The  year.. 


1904. 


$1.54 
1.52 
1.56 
1.55 
1.53 


1.78 


1905. 


$1.30 
1.33 
1.39 
1.39 
1.38 


1.35 


1906. 


$1.88 
1.84 
1.84 
1.84 
1.84 


1.S734 


1907. 


$L38 
1.38 
1.38 
1.88 
1.38 


1.37 


In  the  following  table,  furnished  by  the  Imperial  Oil  Company 
(Limited),  is  given  the  production  of  petroleum  in  Canada  during  the 
years  1906  and  1907,  by  districts.  The  increase  shown  by  the  new 
Merlin  and  Coatsworth  district  more  than  offset  the  natural  decline 
in  all  the  older  fields: 


Produjction  of  crude  petroleum  in  Canada  in  1906  and  1907 ^  by  districtSy  in  barreli. 


District. 


1906.  1907, 


Dutton 

I.«amineton  (Staples  and  Comber) 

Both  well 

Richardson  (Chatham) 

Thamesville 

Mooro  Township 

Oil  Springs 

Merlin  (E.  Tilbury  and  Raleigh) 

Coatsworth  ( Roranev) 

Petrolia  (Includes  all  districts  not  enumerated  above). 

Total 


18.507 

35,958 

43,836 

1,876 

1,585 

53,030 

68,100 

115,400 


347,440 
586,328 


14,606 
16,210 
40,566 
940 
1,199 
S2,7» 
66,813 

944,168 
40,7t4 

96,385 

762,508 
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MEXICO. 


Petroliferous  lands  extend  from  the  hacienda  of  San  Jose  de  las 
Buinas,  in  Central  TamaulipaS;  to  the  district  of  Valles  in  San  Luis 
Potosi  (where  the  Ebano  ou  deposits  are  beng  worked)  through  the 
counties  of  Uzuluama,  Tuxpan,  and  Papantla  in  Veracruz.  Farther 
to  the  south  another  rerion  is  found  which  embraces  the  Veracruz 
coimties  of  Acayucan  and  Minatitlan  and  extends  southward  through 
the  States  of  Tabasco.  Campechoy  and  Chiapas.  Petroleum  has 
also  been  found  in  small  quantities  m  the  Federal  district  of  Mexico, 
Jalisco,  and  Oaxaca,  and  at  other  points  along  the  isthmus  of  Tehuan- 
tepec.  Some  recent  discoveries  in  the  States  of  Chihuahua  and  Coa- 
huila  show  the  existence  of  paraflBn  oil  in  the  country. 

Statistics  of  the  petroleum  development  in  Mexico  in  1907  are  not 
available,  but  it  is  known  from  evidence  at  hand  that  there  was  a 
considerable  growth  of  the  industry.  There  is  small  encouragement 
for  prospectors  for  oil  in  that  country  as  the  land  is  all  held  in  enor- 
mous tracts,  and  in  order  to  obtain  a  working  basis  for  wild-catting 
the  operator  either  has  to  purchase  a  big  tract  of  land  outright  or 
enter  into  burdensome  leases.  Up  to  the  present  time  oil  develop- 
ment and  wild-catting  are  being  done  by  a  few  large  concerns  which 
own  outright  the  land  they  are  developing. 

There  are  at  present  five  oil  companies  in  operation.  The  most 
important  is  the  Mexican  Petroleimi  Company,  whose  main  field  of 
operation  is  located  near  the  port  of  Tampico,  its  head(|uarters  being 
at  the  new  town  of  Ebano,  which  the  company  established.  Other 
fields  of  this  company  are  situated  near  Laguna  de  Tamiahua,  south 
of  Tampico,  and  near  Tuxpan,  a  little  farther  south.  This  company 
has  bored  a  number  of  wells,  the  capacities  of  which  are  estimated 
all  the  way  from  500  to  1,000  barrels  each  per  day.  It  is  reported 
that  a  gusner  with  a  capacity  of  1,800  barrels  per  day  was  brought 
in  early  in  1907  in  the  Ebano  field.  Some  of  the  wells  now  naturally; 
others  are  pumped.  The  output  of  the  company  is  not  known,  but 
that  it  is  large  appears  from  the  fact  that  in  addition  to  keeping  its 
refinery  constantly  supplied  it  furnishes  from  3,000  to  4,000  barrels 
of  oil  daily  to  the  Mexican  Central  Railroad  for  use  as  fuel  in  its  loco- 
motives and  also  supplies  the  crude  oil  market  for  a  large  portion  of 
Mexico.  The  Mexican  Central  Raliroad  is  using  oil-burning  engines 
on  its  main  line  from  Torreon  to  the  City  of  Mexico,  and  in  its  branches 
from  Mexico  to  Cuemavaca  and  Balsas,  from  Tampico  to  Aguasca- 
lientes,  and  from  Mexico  to  Guadalajara  and  Tuxpan-Colima.  Stor- 
age tanks  are  being  prepared  at  Guadalajara,  Yurecuaro,  Zapotlan. 
and  La  Vega,  and  metal  deUvery  tanks  are  being  erected.  Some  oil 
has  been  imloaded  at  Guadalajara  and  Zacatecas.  The  Mexican 
Petroleum  Company  sells  a  small  part  of  its  product,  reduced  to 
asphalt,   to  the  Mexican  Paving  and  Construction  Company  for 

Kaving  purposes  in  the  cities  of  Mexico  and  Guadalajara.  The 
[exican  Petroleum  Company  is  going  to  establish  a  plant  in  Ebano 
for  producing  100  tons  of  pure  asphalt  daily.  This  asphalt  finds  a 
reaay  market  in  Europe  for  paving  and  painting  uses.  Some  of  it 
has  been  sold  for  painting  the  bottoms  or  the  warships  both  of  the 
United  States  Navy  and  of  the  British  navy. 

Another  large  company  operating  in  Mexico  is  Messrs.  Pearson  and 
Son  (Limited),  operators  of  the  National  Tehuan tepee  Railroad ^wkck^ft. 
oil  fields  are  at  Minatitlan  in  southern  YeiacTW-'L,  «bcA  m'Y^^jfi^^^- 
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Their  main  oil  camp  is  located  near  San  Cristobal,  not  far  from  the 
Tehuantepec  railroad,  where  the  company  is  drilling  many  test  wells, 
as  also  at  other  points  in  the  field.  This  oil  is  of  a  fittle  hghter  grade 
than  that  of  the  Ebano  and  Tuxpan  fields.  The  oil  of  southern 
Veracruz,  especially  that  of  Minatitlan  is  being  stored  preparatory 
to  the  completion  of  a  refinery  at  Minatitlan,  near  the  City  of  Mexico, 
which  is  to  be  the  largest  ever  erected  in  the  Republic.  It  will  be 
complete  in  every  department.  The  company  has  completed  a 
pipe  line  from  the  San  Cristobal* fields  to  the  remiery,  where  there  is 
one  42,000-barrel  tank  filled  with  oil.  The  Minatitlan  oil  is  said  to 
require  considerable  refining,  bein^  very  rich  in  naphtha.  The 
company  was  very  active  (hiring  tne  year  1907  in  drilling  on  its 
various  holdings  in  Veracruz  and  Tabasco,  and  is  erecting  large  steel 
storage  tanks  at  Veracruz.  Some  of  its  wells  are  of  the  gusher 
variety.  It  is  now  supplying  the  locomotives  on  the  NationalTehu- 
antepec  Railroad  with  fuel  oil  from  its  field.  When  the  new  fuel  was 
introduced  on  this  road  the  oil  supply  was  obtained  entirely  from 
Texas.  The  company  has  made  a  contract  to  supply  fuel  oil  for  the 
engines  of  the  Mexican  Railroad  from  Mexico  city  to  Veracruz. 

Another  company  is  the  Furber  Company,  which  is  operating  on 
land  near  Papantla,  State  of  Veracruz,  where  oil  was  discovered  a  few 
years  ago.  This  company  has  made  no  effort  to  develop  its  holdings 
owing  to  the  remoteness  of  the  property  from  railroad  transportation 
faciUties.  A  new  railroad  is  projected  to  be  built  from  Teziutlan  to 
the  port  of  Nautla,  and  it  will  pass  close  to  the  oil  field.  It  is  said 
that  oil  was  found  in  each  of  the  few  wells  that  were  bored.  Tankage 
is  now  being  erected  and  possibly  a  pipe  Une  will  be  built  to  the  sea. 

Oil  was  recently  developed  in  a  well  that  was  bored  near  Ojinaj^a, 
State  of  Chihuahua.  The  quantity  is  said  to  be  small.  Another 
well  is  being  bored  in  the  same  locality. 

A  test  for  oil  on  land  located  near  Pochutla,  a  few  miles  from  the 
Pacific  Ocean,  in  the  State  of  Oaxaca,  is  reported  to  have  been  suc- 
cessful in  locating  pay  sand.  The  new  field  is  close  to  Port  Angel. 
The  surface  indications  in  the  oil  belt  of  Mexico,  as  described  by  Dr. 
Ezequiel  Ordonez,  of  the  Mexican  Geological  Survey,  are  moimds  in 
the  extensive  peneplains  of  these  States.  These  (uffer  from  Texas 
mounds  in  having  a  central  chimney  of  basalt.  Most  of  the  oil  found 
is  of  asphaltic  base,  very  viscous,  and  used  only  for  fuel  and  lubricat- 
ing. The  common  distillation  produces  about  50  per  cent  of  asphalt 
of  the  best  quality  for  paving  and  painting  purposes.  It  seems  very 
probable  that  the  oil  found  now  in  small  quantities  in  Tabasco  will  h!e 
round  in  larger  quantities  in  the  future  and  of  lighter  grade,  with  a 
good  percentage  of  paraffin,  though  not  light  enough  to  oe  very  good 
for  illuminating.  The  actual  oil-producing  fields  of  Mexico  are  very 
few  and  all  give  that  black  viscous  asphaltic  product  called  ^'chapo- 
pote"  or  ^^betun/ 'except  the  slight  aevelopments  in  Chihuahua. 

It  was  difficult  to  obtain  complete  information  regarding  the  output 
of  the  oil  fields  of  Mexico  in  1907,  but  the  production  is  estimated  at 
1,000,000  barrels,  which  is  all  fuel  oil.  The  greater  part  of  this  crude 
oil  was  produced  in  the  Ebano  field. 
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The  following  table  shows  the  quantity  of  crude  petroleum,  naphtha, 
and  illuminating  oil  imported  from  the  United  States  into  Mexico  in 
1905,  1906,  and  1907: 

Imports  t)/ petroleum  audits  products  from,  the  United  States  into  Mexico^  years  ending  June 

30,  1905,  1906,  and  1907. 


[(Gallons.] 

Kind  of  oil. 

1905. 

1906. 

1907. 

Quantity.  !    Value. 

Quantity. 

Value. 

Quantity.  |    Value. 

Crade 

14,036,517  ;  $786,613 

14,366,495 

100,674 

2,095,939 

1,097,746 

$766,353 

20,183 

203,241 

212,970 

19,992,434  'si. 037. 226 

Naphtha 

56,555 
461,266 
697,382 

11,982 

74,291 

137,614 

133,147 
2,495,070 
1.255,991 

22,069 

lUuminating 

252,020 

Lubricating 

236,074 

Total 

15,251,720 

1,010,500 

17,660,854 

1,202,747 

23,876,642 

1,547,389 

Quantity  and  value  of  mineral  oils  imported  from  the  United  States  into  Mexico,  1903  to 

1907,  inclusive. 


[Gallons.] 

Mineral. 

Year  ending  June  30— 

Crude. 

Refined,  including 
residuum. 

1903 

9,859,154 
10,938,448 
14.036,517 
14,366,495 
19,992,434 

$559,332 
663,575 
786,613 
766,353 

1,037,226 

1,153,015 
1,179,894 
1,216,421 
3,295,325 
3,906,472 

$218,272 
222  005 

1904 

1905 

224,061 

igoe        

616,479 
511,990 

1907 

PERU. 


The  oil  production  of  Peru,  which  declined  from  1901  to  1906,  is 
increasing  again,  due  to  better  refining  facilities. 

Produ/^tion  of  petroleum  in  Zorritos  oilfield  of  Peru,  1901-1907,  in  gallons. 


Year. 

Crude  pe- 
troleum. 

Refined,  a 

282,430 
373,250 
276. 100 
365,000 
300,000 
350,000 
420,000 

Gasoline. 

19, 
25, 
61, 
46, 

Benzine. 

1901 

1902 

1903 

1904 

3,135,000 
2,489.500 
2,060,000 
2,080,000 
1.584,242 
1,781.600 
2,750,000 

060 
920 
745 

1905             .... 

29,570 
54,000  1            10,000 

1906 

1907 :.. 

101,000           2n.nnn 

a  Kerosene. 
RUSSIA. 

The  production,  which  showed  such  a  sharp  decline  in  1905  in 
consequence  of  strikes  and  other  internal  disturbances,  increased 
again  in  1906  and  again  slightly  in  1907.  The  labor  disturbances 
were  still  a  pronounced  factor  and  competition  from  the  increased 
activity  in  Roumania  and  Galicia  was  felt,  but  both  were  more  than 
balanced  by  the  drilling  in  of  gushers  of  phenomenal  size.  The 
average  depth  of  wells  increased  from  896  feet  in  1896  to  1^169  fefet* 
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in  1906.  In  the  Bibi-Eibat  field  the  increase  in  depth  is  from  an 
average  of  1,141  feet  in  1896  to  1,757  feet  in  1906.  The  deepest  well 
is  2,310  feet. 

Russian  oil  trade  was  favorably  influenced  by  higher  prices  for  all 
products,  but  the  year  was  not  a  satisfactory  one,  as  is  showii  in  the 
consular  report  of  Consul  Stevens,  which  can  be  obtained  from  the 
Department  of  Commerce  and  Labor. 

Production  of  crude  petroleum  in  Russia,  1903-1907,  by  fields. 


Year. 


1903 
1904 
1905 
1906. 
1907, 


Baku. 


Oroznyi. 


PoodB.« 


596,581,155 
614, 115, 445 
414,762,000 
447,520,000 
476,002,000 


Barrels  of 
42  gallons.  I 


Poods. 


71,618,386 
73,723,290 
49,791,356 
53,723,889 
57,143,097 


33,094,000 
40,095,331 
43,057,052 
38,373,603 
39,214,612 


Barrels  of 
42  gallons. 


3,972,870 
4,813,365 
5,168.914 
4,606,675 
4,707,637 


Total. 


Poods. 


629,675,155 
654,210,776 
457,819,052 
0  490,614,603 
515,216,612 


Barrels  of 
42  gallons. 


75,501,256 
78,536,655 
54,960,270 
58,897,311 
61,850,734 


a8.33  poods  cruder  1  United  States  barrel  of  42  gallons. 

8  poods  illuminating  oil— 1  United  States  barrel  of  42  gallons. 
8.18  poods  lubricating  oil— 1  United  States  barrel  of  42  gallons. 

9  poods  residuum— 1  United  States  barrel  of  42  gallons. 
7.50poods  naphtha— 1  United  States  barrel  of  42  gallons. 
8.3775  poods  other  products— 1  United  States  barrel  of  42  gallons,  estimated. 


1  pood-36.112  pounds. 
1  kopek— 1.958  cents. 


Mncludes  4,721,000  poods,  or  566,747  barrels,  produced  in  Bereki  and  Tchimion  oU  fields  In  1006. 


The  total  production  of  crude  petroleum  on  the  Apsheron  Peninsula 
and  the  shipments  of  the  chief  petroleum  products  from  Baku  to  all 
points  from  1902  to  1907  have  been  as  follows: 

Total  production  of  crude  petroleum  on  the  Apsheron  Peninsula  and  shipments  of  petro- 
leum products  from  Baku,  1902-1907,  in  barrels. 


Year. 


Produc- 
tion. 


1902 76,414,04.'> 

1903 71,618,386 

1904 i  73,723,290 

1905 1  49,791,356 

1906 I  53,723,889 

1907 57,143,097 


Shipments  from  Baku. 


Illumina- 
ting. 

15,026,000 
18,313,125 
19,205,250 
9,209,125 
8,941.125 
11,450,019 


Lubrica- 
ting. 

1,750,367 
2,032,347 
1,896,455 
1,303,912 
1,847,799 
1,724,664 


Other 
products,  j 

298,657 
117,815 
159.355 
150,04'> 
179,289 
565,689 


Residuum.    Crude  oil, 


38,049,555 
33, 763, 778 
33,622,111 
29,555,777 
22.697,667 
27,833,892 


4,090,036 
3,172,509 
2,249,340 
2,897,350 
4,001,441 
4,290,500 


Total. 


50.214,615 
57,309,574 
57,132,511 
43,118,218 
37,667,321 
45,884,764 


The  division  of  the  production  among  the  districts  of  the  Apsheron 
Peninsula  or  Baku  field  is  as  follows: 

Production  of  the  several  districts  of  the  Apsheron  Peninsula,  190^^-1907,  in  barrels. 


Year. 


Bulakhani.|  Sabuuchi.      Romani.   |Bibi-Kibat.'  Binagadl. 


1902 1  12,185,354  '  32,071,908  10,800,000     15.298,200 

1903 10,642.274     27,603.850  14,398.951      18,882.294 

1904 1  9.K4K.380  I  26,029.292  16.063.505  I  21,745.618 

1906 1  6.»i6.747     10,494.310  I  11.230.732  '  15,175.558 

1906 i  8,142,017,18,739.015  11,489,796  i  15,317,647 

1907 i  8,594,118  j 

I  I 


22,036,734  :  10,750,901  15,761,344 


Total. 


7B»  414,045 
n,  818, 988 
73,723,200 
«^  701,168 
63.723,880 
67,143,007 
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Production  of  crude  petroleum  from  pumping  and  flowing  wells  in  the  Baku  field  in  1906 

ana  1907  ^  by  districts. 


[Barrels  of  42  gallons.] 

Year. 

Balakhani. 

8,142,017 
8,504,118 

Sabunchl. 

Romani. 

BIbl-Elbat. 

Total. 

1906 

PUMPING. 

18,513,44.') 
21, 676.  aw 

225,570 
350,784 

10,436,615 
10,353,782 

1,053,181 
397, 119 

15,282.113 
15,137,215 

35,534 
624,129 

a  52, 409, 604 

1907 

55,762,066 

1906 

FLOWING. 

1,314,285 

1907 

1,381,032 

o  Includes  35,414  barrels  in  Biuagadi. 


Orosnyijield. — The  following  table  shows  the  production  in  the 
Groznyi  field  in  1906  and  1907: 

Production  of  petroleum  in  the  Groznyi  oiljield  in  1906  and  1907^  in  barrels. 


WeUs. 


Pumping. 
~owing.. 


Flo^ 


Total. 


1906. 


Poods.  ,  Barrels. 
30,041,912  I  3,606,472 
8,331,691       1,000,203 


38,373,603       4,606,675 


1907. 


Poods. 
33,840,762 
5,373,850 


Barrels. 
4,062,517 
645, 120 


39,214,612  I      4,707,637 


There  was  at  the  close  of  1907  a  total  of  271  wells  in  the  Groznyi 
oil  field,  of  which  205  were  producing. 

The  following  table  shows  the  deliveries  of  petroleum  and  petroleyim 
products  from  the  Groznyi  district  in  1906  and  1907: 

Deliveries  of  petroleum  and  petroleum  products  from  the  Groznyi  district  in  1906  and  1907, 

in  barrels. 


Year. 

Crude  oil. 

- 

150,825 
209,584 

Kerosene. 

363,649 
243, 170 

Benzine. 

178,568 
342,306 

Residuals. 

2,462,484 
2, 199, 756 

Total. 

1906 

3,155,526 
2,904,816 

1907 

The  following  table  shows  the  shipments  of  petroleum  from  Novoros- 
siskin  1906  and  1907: 


Shipments  of  petroleum  from  Novorossisk  in  1906  and  1907,  in  barrels. 

Benzine. 


Year. 


Crude  oil. 


1906. 
1907. 


-I 


486 
770 


Illumina- 
ting. 

435,670 
246,246 


86,230 
299,658 


Residuals. 


347,858 
209,812 


Total. 


870,244 
756,486 
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The  receipts  of  oils  at  Batum  and  the  deliveries  therefrom  for  the 
past  three  years  are  given  in  the  following  table: 

Receipts  and  deliveries  of  petroleum  at  Batunij  1905-1907. 


Year. 

Receipts. 

Deliveries. 

1906 

Poodt. 
25,743,344 
31,607,655 
39,467,788 

Barrels. 
2,647,900 
3,247,644 
4,050,534 

Poods. 
36,763,124 
30,099,197 
37,073,586 

Barrels. 
-  3,781,349 

1906           .  .            

3,188,500 
3,813,283 

1907 

Stocks  at  Batum, — ^The  following  were  the  stocks  of  petroleum 
products  held  at  Batum  at  the  close  of  the  years  1906  and  1907,  in 
poods  and  barrels: 

Stocks  of  petroleum  at  Batum,  December  SI,  1906  and  1907. 


1906. 

1907. 

niuminating 

Poods. 

4,408,999 
1, 160, 168 

Barrels. 
551,125 
141,830 

Poods. 

4,232,000 

1,273,000 

60,000 

257,000 

Barrels, 

529,000 

155,623 

7,909 

28,556 

Lubricating 

Vaseline 

Residuals  

257,217 

28,580 

Total  

5,826,384 

721,535 

5,831,000 

721,06g 

WeU  record, — In  the  table  following  is  given  a  statement  of  the 
number  and  condition  of  the  wells  on  the  Apsheron  Peninsula  on 
December  31,  1906  and  1907: 

Number  and  amdition  of  wells  in  the  Baku  fields  in  ycnrs  endintj  December  SI,  1906  and 

1907. 


Condition  of  wdls. 


Completed 1()7 

Producing ;     I ,  WW 

Trial  pumping ."W.'i 

Drilling 345 

Drilling  dcopor l(>4 

Cleaning  out  and  repairing .S3<» 

Standing  idle 1 ,  24.-i 

Rigs  up,  ready  for  drilling 122 

New  wells  sunic              ..  liVi 
I^ength  of  wcUs  driiled",  in  fivt'.'. !".!!!  164,970  |2:W,574 


chani- 
mchi. 

Homani. 

Bibi-Eibat. 

Total. 

1907. 

1006. 

1907. 

1906. 

1007. 

1006. 

1007. 

145 

40 

32 

29 

37 

178 

214 

2,220 

366 

334 

372 

375 

a  2,613 

•  2,941 

878 

108 

185 

124 

235 

627 

1,298 

162 

96 

34 

270 

41 

711 

237 

191 

28 

78 

77 

00 

200 

368 

413 

l(« 

166 

178 

195 

677 

774 

1,020 

227 

1('>3 

329 

147 

1,700 

1,330 

167 

30 

32 

44 

33 

106 

232 

196 

37 

39 

57 

40 

240 

275 

2:W,574 

57,694 

70,310 

114,058 

118,302 

336,738 

422,186 

(I  Includes  12  wells  in  Binagadi. 


Stocks  in  Baku  field, — The  stocks  of  petroleum  and  petroleum  prod- 
ucts in  the  Baku  field  at  the  close  of  1906  and  1907  were  as  follows: 


Stock.s  of  petroleum  in  Baku,  December  31,  1906  and  1907,  in  barrels. 


loot). 


At  oil  weUs :  Crude 930,065 

At  refineries:  i 

Crude '  2,187,330 

Illuminating I  063, 751 

Lubricating 387, 217 

Residuals '  4,660,882 

Other  products 02, 782 

Total I  0,221,916 


1007. 


790,288 

2,038,812 
1,225,000 

aaB,Mo 

3,8B,2B 
179,051 


«.»«.» 
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After  remaining  practically  stationary  for  several  years  the  Gali- 
cian  oil  product  increased  greatly  in  1907. 

In  the  following  table  is  given  a  statement  of  the  production  of 
crude  petroleum  m  Galicia  rrom  1902  to  1907,  inclusive,  as  ascer- 
tained oy  the  statistical  bureau  of  the  Galizischer  Landes-Petroleum- 
Verein,  Lemberg: 

Production  of  crude  petroleum  in  Galicia  j  1902- J  907. 


Year. 

Metric 
centners. 

Barrels  of 
42  gaUons. 

Year. 

Metric 
centners. 

Barrels  of 
42gaUon8. 

1902 

5,760,600 
7,279,710 
8,271,167 

4,142,159 
5,234,475 
5,947,383 

1906 

8,017,964 
7,604,432 
11,750,974 

5,766,317 

1903 

1906 

5,467,967 

1904 

1907 

8,449,538 

1  metric  oeotner  of  crude  petroleum— 0.71906  barrels  of  42  gallons. 


In  the  following  table  is  given  the  production  of  crude  petroleum 
in  Galicia  in  1907;  the  stocks  of  crude,  deliveries,  and  consumption, 
by  fields,  in  tons: 

Productiony  stoekSf  deliveries,  and  consumption  of  crude  oil  in  Galicia  in  1907,  by  fields. 


Field. 


East  Oalicia: 

Boryslaw-Tustanowice 

Schodnica 

Urycz 

Mraznica 

Other  East  Qalician  fields 
West  Galicia: 

Potok 

Rogl 

Rowne 

Tamawa- W  ielopole-Zagorz 

Krosno 

Other  West  Ualician  fields 


Total. 


Production. 

First       Second 
half  year  half  year. 


391,300 

20,450 

6,950 

700 

6,300 

7,330 
4,313 
841 
7,650 
14,660 
12,640 


473,034 


620,290 

19,200 

6,560 

790 

5,930 


4,720 

1,140 

9,840 

15,300 

12,650 


702,940 


Total. 


Crude 

stoclr 

Dec.  31, 

1906. 


1,011,590 

39,650 

13,510 

1,490 

12,230 

13,850 
9,033 
1,981 
17,390 
29,960 
26,290 


345,602 

13,833 

10,296 

604 

1,062 

3,901 
1,116 
177 
4,569 
1G,643 
7,745 


1,175,974  '    399,547 


Deliver- 
ies in 
1907. 


Con- 
sumption 
andloss. 


748,090 

36,925 

18,891 

1,716 

10,421 

15,860 
11,096 
1,108 
17,649 
26,442 
23,159 


911,646 


26,660 

2,350 

1,950 

280 

1,130 

660 
880 
150 
700 
2,390 
1,500 


Crude 

stock 

Dec.  31, 

1907. 


601,108 

7,130 

2,070 

68 

1,321 

1,261 
1,604 
820 
3,219 
10,971 
7,426 


37,540 


In  the  following  table  are  given  the  imports  into  and  exports  of 
petroleum  products  from  Austria-Hungary  in  1907: 

Imports  into  and  exports  of  petroleum  from  Austria' Hungary  in  1907,  in  metric  tons. 


Kind. 

Imports. 

Exports. 

Ilhimin«ting  oiln 

141,672 
64,564 
19,628 
14,736 

3,180 

Lubricatixig  and  other  oils 

26,537 

Bfnzine 

Panffln 

521 

X.  .- 

Total 

240,400 

30,238 
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ROUMANIA. 

The  production  of  crude  petroleum  in  Roumania  has  increased 
steadily  and  rapidly  since  the  beginning  of  the  present  decade.  The 
increase  has  been  due  to  the  influx  of  foreign  capital,  including 
American,  and  also  to  the  fostering  aid  of  the  Roumanian  govern- 
ment. Probably  no  other  government  in  the  history  of  oil  produc- 
tion has  invested  so  much  money  in  proportion  to  the  product  in 
faciUtating  the  production,  refining,  and  distribution  of  petroleum 
and  its  products.  This  is  due  in  part  to  the  wish  on  the  part  of 
Prime  Minister  Sturdza  to  provide  employment  for  the  native  engi- 
neers and  other  professional  men  now  oeing  turned  out  by  the  vari- 
ous educational  institutions  at  home  and  abroad.  The  government 
is  also  owner  of  a  considerable  portion  of  the  oil  territory  which  has 
been  lately  developed. 

The  increased  production  has  come  chiefly  from  the  Bushtenari, 
Campina,  and  Moreni  fields.  DrilUng  processes  suitable  to  the  pecul- 
iar geologic  conditions  have  also  been  developed  with  great  inge- 
nuity, especially  by  Mr.  Raki,  and  to  this  feature  much  credit  is  due 
for  recent  increased  production. 

Production, — In  tne  following  table  is  given  the  production  of 
Roumania,  by  districts  and  months,  during  the  year  1907,  in  metric 
tons: 

Production  of  crude  petroleum  in  Roumania  in  1907  j  by  districts  and  months^  in  metric 

tons.o 


February, , 

Mttftrh . 

April.,,-,,, 
Miiy....... 

Julj 

August,,  ^^ 
Sfiptetnbpr. 
October,... 
NoTembiir.. 


Dlctrkt  Pnbor&. 


Btisto- 


42,250 
41, M7 

36,  ZQ 


Cam- 

Poliuiau 


l»,SLQ 

ao,9oe 

2ljfid7 


ToUiL. 4T»|i54  ;  390,1M 


]iioi«nt. 


IS,. -MS 

§:iS 

27,060 
2fi,ISe 
2»,SI2 
33, 3n 
23,710 


202^147 


Other. 


3,ns 

7,233 
7,40H 

7,4aa 

7,420 
7,700 

o,6aa 

0,JSS4 
5,S68 
ft,  020 
£,9178 


TotHL 


78,121 
M,W7 
iM,U8 
01,274 
97,601 
SO, 13a 

03,S15 
02,337 
04,47S 

S7,.'i07  I 


tHmbo- 


2,S24 

2,fiM 

2,675 
2,^25 
2,5(» 
2,402 
2,6<7 
2,607 
3,212 
2,834 
2,4$7 


'fi,g»ft   1,077,071     32,314 


BujEeu. 


770 

m 
im 
im 
ns 

7W 
l.Ml 

0^ 

im 

704 


Bftcau. 


707 
«S5 
700 

eTe 

647 

fi71 
787 
812 

Ml 
SSI 


0,1X27  *    9AU 


TotaL 


63,123 

m,m 

96,618 
Ofi,387 
101, 84& 
03,068 
flC»813 
97,839 

110,481 
87,470 
01,806 


1,129,007 


a  1  metric  ton— 7.19  barrels  of  42  galloiiM. 


The  production  of  crude  petroleum  in  Roumania  in  the  last  six 
years  has  been  as  follows: 

Production  of  crude  petroleum  in  Roumania^  190^-1907, 


Barrels. 

1902 2,059,935 

1903 2,763,117 

1904 3,699,026 


Barrelfl. 

1905 4,420,987 

1906 6, 378, 1S4 

1907 8,118,207 


PETROLEUM. 
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The  following  table  shows  the  progress  made  in  every  branch  of 
the  Roumanian  petroleum  industry  during  the  last  three  years: 


Roumanian  petroleum  industry,  1905-1907. 
[Metric  tons.] 


Crude-oil  production 

Crude  oil  treated  at  refineries. 
Output  of  refineries: 

Benzine 

Illuminating  oil 

Lubricating  oils 

Residuals 

Home  consumption: 

Benzine. 


614,870 
510,143 

78,182 
153,499 

17,255 
237,677 

615 

lUuminating  oil 31,658 

Lubricating  oU 4,921 

Residuals 162,243 

Exports: 

Benzine 46,696 

lUuminating  oil  and  distillate 118,134 

Crude,  residuals,  etc 49,515 

Stocks  on  Doc.  31: 

Benzine 20,084 

lUuminating  oil 30,144 

Lubricating  oU  and  residuals 64,452 


1906. 


887,091 
748,798 

114,428 
221,683 
53,588 
333,714 

566 

35,243 

5,350 

237,477 

71,114 
196,631 
53,374 

18,275 
48,967 
67,334 


1,129,097 
950,614 

146,263 
261,684 
57,337 
452,685 

85,564 
38,467 
5,851 

85,564 

260,295 

77,779 

47,506 
36,128 
67,816 


Increase 

in  1907 

against 

1906. 


Percent. 
27.5 
27.0 

27.9 

18.0 

7.0 

35.6 

20.3 
9.1 
9.3 

4a2 

20.3 
32.4 
45.7 

160.0 

Decrease. 

.7 


These  figures  indicate  steady  and  continuous  progress  in  every 
branch  of  the  industry,  which  shows  that  the  industry  rests  on  solid 
foundations. 

The  percentage  of  yield  of  various  products  from  the  crude  oil  in 
1907  against  1906  was: 

Percentage  of  yield  of  various  products  from  crude  oil  in  1906  and  1907. 


Benzine 

lUuminating  oil. 
Lubricating  oils. 
Residuals 


1906. 


Total  products !     96. 6 

Loss  in  distilling  and  refining i       3. 4 


1907 


15.3 

15.4 

29.6 

27.5 

7.2 

6.4 

44.5 

47.2 

06.5 
3.5 


Well  record. — The  well  record  in  Roumania  in  1906  and  1907  is 
shown  in  the  following  table: 

Well  record  in  Roumania  at  close  of  1906  and  1907 y  by  districts. 


December  31, 1906. 

District. 

Boreholes. 

Handwells. 

Boreholes. 

IlandweUs. 

Pro- 
duc- 
ing. 

DrlU- 
Ing. 

Aban- 
doned. 

Pro- 
duc- 
ing. 

Sink- 
Ing. 

Aban- 
doned. 

Pro- 
duc- 
ing. 

DriU-   Aban- 
ing.    doned. 

1 

Pro- 
duc- 
ing. 

Sink-  1  Aban- 
ing.    doned. 

Prahova 

Dambovitza... 

397 
14 

8 

222 
9 

4 

187 
16 
11 
41 

188 
107 
71 

106 
16 
1i> 

522 
98 
an 

529 
12 

259  1      233 
8  1        18 

4  :          10 

163 

101 

63 

316 

68 

16 

2 

26 

506 
96 
57 

Bacau 

41  ,        23 

xia         77  \     9an 

54  ,        25  :        55 

416 

Total.... 

460  1      258 

255        688        166 

1,046 

605  j      296  !      326  i      643 

^m 

I  v,«v\ 
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GERMANY. 

The  oil  field  in  Hanover  showed  a  significant  increase  after  sev- 
eral years  of  slow  decline.  The  gain  was  due  to  much  higher  prices 
with  the  increased  demand  from  new  refineries,  and  also  to  the  jieces- 
sity  of  giving  employment  to  men  formerly  employed  in  the  smidl 
potash  industry  near  Hanover,  which  is  now  declining. 

In  the  following  table  is  shown  the  quantity  and  value  of  petro- 
leum produced  in  the  German  Empire,  by  States,  from  1901  to  1907, 
inclusive: 

Production  and  value  of  petroleum  in  the  German  Empire^  2901-1907,  6y  Siata. 


Year. 

Pnualaaod 

ToUl. 

Total  ^loB. 

QlMStlty. 

Qvuntitj. 

QH&Zltltf. 

1901., „ ,„.,... 

1902. ,.....,,..,,.... 

Sfftrictant. 

19,907 
20/!»& 
20.947 
22.016 
2L,12S 
A23J54 
a2i,124 

Mttricten*. 

24.09B 
2»,fi20 
4t,733 
S7,e04 
^,741 
»,190 
90pZ55 

u^fm       ?i3,eao 

m,T2&  '       3£S,er4 
03,600          445.aiS 

in.&m  ;     j^,9ea 

8U3G0          STS.filO 

106^3719  '      75e,«n 

4,>M,QeO 

fi.aQ»,dQO 

^307,  €00 

7,QS&,a» 

7tB,2l3 

i,flB,aos 

1003 .„, 

1904..... 

1905... .., „— 

190C...... 

1907.. , 

1  metric  ton,  crade=7.1126  baireU. 


o  Includes  Bavaria. 


ITALY. 


Much  interest  has  been  shown  lately  in  the  Italian  oil  fields.  Italy 
has  three  small  oil  districts.  The  largest  is  in  Emilia — ^in  Parma 
and  Piacenza.  The  second  is  in  the  Livi  Valle^r,  in  Chieti,  and  the 
third  is  in  Sicily.  Consumption  of  lamp  oils  in  Italy  is  retarded 
by  excessive  duties  which  the  Government  will  reduce  in  1908. 

In  the  following  tables  will  be  found  the  production  of  crude 
petroleum  in  Italy  from  1901  to  1906,  with  the  value  per  unit  and 
the  total  value.  These  tables  are  taken  from  the  volumes  of  Rivista 
del  Servizio  Minerario. 

Production  of  crude  petroleum  in  Italy ^  1901-1906. 


I 


Year. 


Number 
of  wells 
in  opera- 
tion. 


Quantitj. 


Metric 


United 
states 
bamla. 


ValQB. 


lire.        DoOaiB. 


1901 9 

1902 9 

1903 10 

1904 10 

1905 9 

1906 12 


3,340 
2,633 
3,486 
3,548 

6,123 
7,451 


16,180 
18,933 
17,876 
35,476 
44,027 
58,577 


€71,066 

778,168 

787,398 

1,068,394 

1,836,803 

3,326,608 


138,515 
150,185 
1«,388 
308,386 
858.573 
«9,736 


1  metric  ton.  crude=7.1905  barrels. 


peteoleum:. 
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GREAT  BRITAIN. 


OH  shale. — In  the  following  table  is  shown  the  production  of  oil 
shale  in  Great  Britain  in  1906  and  1907,  taken  from  the  Mineral 
Statistics  of  the  United  Kingdom : 

Qaantity  <md  value  of  oil  shale  in  Great  Britain^  1906-1907 ,  in  long  tons. 


Country. 

1906. 

1907. 

Quantity. 

Value. 

Quantity. 

Value. 

EnglaiKl 

SoollaBd 

2,546,724        £657,649 
798                 279 

2,675,779 

(«) 

Wales --- 

Total 

2,546,522 

657,928       2.A7«i.770 

(«) 

• 

a  Not  available. 

The  oil  shale  industry  of  Scotland  is  of  considerable  importance. 
During  the  year  1907  a  total  of  2,675,779  tons  was  produced,  as 

g gainst  2,545,724  tons  in  1906.  The  mineral  is  obtained  chiefly  in 
dinburghshire  and  liinlithgowshire  from  seams  in  the  calciferous 
sandstone  at  the  base  of  the  Carboniferous  rocks.  The  average 
yield  of  oil  is  23  gallons  per  ton  of  shale.  Some  of  the  seams  worked 
are  rich  in  oil  and  poor  in  sulphate  of  ammonia;  in  others,  the  reverse 
is  the  case.  No  oil  shale  was  produced  in  England,  Ireland,  or  Wales 
in  the  years  1906  and  1907. 

In  the  year  1906,  10  long  tons  of  petroleum  were  produced  in 
Dumbartonshire,  Scotland,  valued  at  £15.  No  petroleum  was  pro- 
duced in  Great  Britain  in  the  year  1907. 

The  imports  of  refined  petroleum  from  the  United  States  to  the 
United  Kingdom  in  the  year  ending  June  30,  1907,  were  231,692,636 

{gallons,  valued  at  $14,245,310,  as  compared  with  249,517,345  gal- 
ons  in  1906,  valued  at  $15,533,606. 

The  following  statement  regarding  imports  of  petroleum  to  the 
United  Kingdom  has  been  kindly  fumisned  by  the  British  Board 
of  Trade. 

The  imports  of  petroleum  and  its  products  to  the  United  Kingdom 
during  the  years  1906  and  1907  were  as  follows: 

Imports  of  petroleum  to  the  United  Kingdom  in  1906  and  1907  ^  in  gallons. 


Description. 


Lubricating  oils. 

Laznpoils 

Crude 

Spirit 

Oaaoll 

FueloU 


a  Subject  to  revision. 


1906. 


49,704,819 
151,239.979 
1,112,710 
26,792,664 
56,551,321 
13,819,091 


1907.a 


49,529,960 
150,611,230 


33,536,739 
61,719,374 
8,737,179 
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INDIA. 


The  following  table  gives  the  production  of  petroleum  in  India 
from  1902  to  1907  in  imperial  gallons  reduced  to  barrels  of  42  gal- 
lons and  in  rupees  reduced  to  dollars: 

Production  and  value  of  petroleum  m  India,  1902-1907. 


Year. 


1902. 
1903. 
1904. 
1905, 
190H. 
1907 


Qoantity. 


Barrels 

Imperial 
gallons. 

(42  United 
States 

Ri]I>ee8.a 

Dollars. 

gallons). 

- 

56,607,688 

1,617,363 

3,267,245 

1,0S».SS7 

87,850,060 

2,510.250 

5,315,470 

.  1,722,212 

118,491,382 

3,385.468 

7,100,566 

2,303.499 

144.798,444 

4.137,096 

9,008,051 

2,036,429 

140.553.122 

4.015,803 

8,613,576 

2.790,799 

152,046,677 

4,344,162 

0,150,225 

2,968,637 

Value. 


a  The  value  of  the  nipoe  is  taken  as  32.44)  cents;  15  rupee8=£l. 
Produrtion  of  crude  petroleum  in  Indian  1904-1907^  by  provinces. 


Province. 

1904. 

Oallons. 
115.903.804 
2,585.920 
1,658 

1905. 

1906. 

1907. 

Burma 

Gallons. 
142.063.846 
2,733.110 
1,488 

GaUofU. 
137.664,261 
2,887,090 
871 

GaUons. 
148.888,002 

Kastem  Bengal  and  Assam 

3,156,666 

Punjab 

1,010 

Total 

118,491,382 

144,798.444 

140,563,122 

162,046,677 

DUTCH  EAST  INDIES. 


In  the  following  table  is  given  the  production  of  crude  petroleum 
in  the  Dutch  East  Indies  during  the  years  1903  to  1907,  inclusive: 

Prodiiction  of  crude  petroleum  in  D\Uch  East  Indies^  190S-1907. 


Year. 

Metric 
tons. 

Liters. 

Bamds. 

lOOJ 

780,985 
1,036,304 
1,158,360 
1.168.581 

920,422.000 
1,221.325,000 
1.365,173,000 
1.377.219.000 
1,389.250,000 

5,780.364 
7,682.014 
8,586,804 
8,662,572 
8,738.308 

1904 

190.5 

190<} 

I907« 

1,178,797 

o  Estlmuto<l  1  rnitod  States  bjirrol  -  l.'i8.9«5  liters;  1  liter-  1.0567  quarts. 

Of  the  total  production  in  1 907  it  is  estimated  that  Java  produced 
135,520  tons,  or  993,507  barrels;  Sumatra,  404,832  tons,  or  3,150,000 
barrels;  and  Borneo,  638,445  tons,  or  4,594,795  barrels. 


PETROLEUM. 
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In  the  following  table  is  given  the  production  of  petroleum  in 
Japan  from  1903  to  1907,  inclusive: 

Production  of  petroleum  in  Japan,  190S-1907,<^ 
[Barrels  of  42  gallons.] 


Year. 

Crude. 

Refined. 

1903 

Koku. 
1,065,116 
1,249,536 
1,296,482 
1,501,563 
1,755,464 

Barrels. 

1,209.971 

1,419,473 

1,472,804 

1,705,776 

1,994,207 

Koku.     '    Barrels. 
333,346  1         378,681 

1904 

1905a 

1906 

582,138  j         661,309 

1907 

655,420            744,557 

a  Excluding  the  Island  of  Formosa. 
1  kokii->39.7  English  gallon8»47.46  United  States  gallons=>1.136  United  States  barrels. 

In  the  following  table  is  given  a  statement  of  the  production  of 
crude  petroleum  in  Japan  in  1905,  1906,  and  1907,  by  fields: 

Production  of  crude  petroleum  in  Japan,  1905-1907,  hy  fields. 


Field. 


Echlffo: 

Hlgashiyama. 

Nishiyama 

Niitsu 

KubiW 

Amaze 

Ojiya 


1905. 


Koku. 
273,844 
271,495 
634.704 
97,075 
6,220 
14,180 


Total I    1,296,482 


1906. 


Koku. 

304,847 

294,277 

808,655 

76,578 

7,262 

9,964 


1,501,563 


1907. 


Koku. 

342,042 

360.115 

970,556 

63,572 

12, 447 

6,732 


1,755,464 


Production  of  crude  petroleum  in  Japan  and  Formosa  in  1906-7. 


Year. 

Japan. 

Formosa. 

Total. 

1906 

Koku. 
1,501,563 
1,755,464 

Barrels. 
1.705.776 
1,994,207 

Koku. 

4,394 
a  14, 465 

Barrels. 
4,992 
16,432 

Koku. 
1.5a'>.957 
1,769,929 

Barrels. 
1,710,768 

1907 

2,010,(i39 

1  Estimated. 
Production  of  refined  petroleum  in  Japan  and  Formosa  in  1906-7. 


Year. 

1 
Japan.              |             Formosa. 

1 

Total. 

1906 

Koku. 
582,138 
655,420 

Barrels. 
661.309 
744,657 

Koku. 
a  3, 515 
a  11,572 

Barrels. 
3,993 
13,146 

Koku. 
586,653 
666,992 

Barrels. 
665,302 

1907 

757,703 

a  Estimat 

ed. 

474 


MINERAL  RESOURCES. 
Consumption  of  kerosene  in  Japan^  1904^1907. 


Year. 

Domestic. 

Koktt. 

562,143 
506,580 
686,483 
380,126 

Imported. 

Total. 

1904 

iKoku 
2,041,295 
1,467,582 
1,485,725 
671,102 

Koku. 
2,603,438 
2,064.162 
2,172,206 
1,060,228 

Barrels. 
2,957,506 

1905 

2,344,888 

1900.   .              .                                                               .  ..   . 

2.467,628 

1907O 

1,204,419 

a  First  six  months. 

The  total  importation  of  petroleum  to  Japan  in  1907  was  70,165,626 
American  gallons,  as  compared  with  59,429,008  gallons  in  1906.  . 

WORLD'S  PRODUCTION. 

World's  production  of  crude  petrolewniy  1903-1907^  by  countries. 
[Barrels  of  42  gallons.] 


Country. 

1903. 

1904. 

1905. 

1906. 

1907. 

Pnoent^ 
age  of 
total  pro- 
duction. 

United  States. 

Russia 

Sumatra, 
Java,     and 
Borneo 

Qallcia 

Roumania 

India 

100.461.337 
75,591,256 

5,789,364 
5,234,475 
2,763,117 
2,510,250 
1,209,371 

117,080,960 
78,536,655 

7,682,014 
5,947,383 
3,509,026 
3,385.468 
1,418,767 

134,717,580 
54,960,270 

8,586,804 
5,765,317 
4,420,987 
4,137,098 
1,341,157 

126,493,936 
58,807,311 

8,662,572 
5,467,967 
6,378,184 
4,015,803 
1.710,768 

Barrels. 
166,095,335 
61,850,734 

08,738,302 

8,360,441 

8,118,207 

4,344,162 

2,010,630 

1,000,000 

788,872 

756,631 

65,476 

053,500 

030,000 

MetHctont. 
22,149,862 
8,247,795 

1,178,797 

1,175,974 

1,129,007 

579,316 

268,129 

133,355 

105,200 

106,379 

8,732 

7.460 

4,000 

03.12 
23.60 

3.36 
3.36 
3.22 
1.65 

Japan 

.76 

Mexico 

.38 

Canada 

Germany 

Peru 

486,637 

445,818 

49,048 

17,876 

030,000 

552,575 

637,431 

49.524 

25,476 

fl40,000 

634,095 

560,963 

37,720 

44,027 

a30,000 

560,753 

678,610 

42,419 

53,577 

0  30,000 

.30 
.30 
.08 

Italy 

.08 

Other. . . 

.01 

Total.... 

104,588,558 

218,955,279 

215,236,018 

212,900,900 

262,212,299 

35,094,066 

100.00 

o  Estimated. 

FRACTIONATION  OF  CRUDE  PETROLEUM  BY  CAPIUiARY 

FILTRATION. 

The  writer  has  previously  shown  **  that  when  petroleum  filters 
through  dry,  finely  divided  clay  or  shale,  it  is  separated  into  di^erent 
fractions  in  a  way  comparable  to  distillation.  This  investigation 
has  been  carried  further  during  the  last  year  by  Dr.  J.  Elliott  uilpin 
and  Dr.  Marshall  P.  Cram  at  the  Johns  Hoplans  University,  Balti- 
more, with  the  aid  of  the  United  States  Geological  Survey,  and 
under  the  supervision  of  the  writer. 

Florida  fuller's  earth,  ground  and  passed  through  150  meshes  to  the 
inch,  was  heated  until  perfectly  dry,  and  packed  in  glass  or  tin  tubes 
5i  feet  long  by  1 J  inches  in  diameter.  Tne  ends  of  these  tubes  were 
placed  in  jars,  each  containing  950  c.  c.  of  petroleum  from  Third  sand. 
Venango  County,  Pa.;  with  specific  gravity  of  0.810.  It  was  founa 
that,  in  the  course  of  a  week  or  more,  the  oil  would  rise  hj  capillary 
difFusi(m  to  the  top  of  such  tube,  but  by  exhausting  the  air  from  the 

o  rhila.  Acadomy  of  Sciooce,  1897,  and  Transactions  of  the  First  International  Petioleam 
Paria,  1900. 
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tube,  the  same  effect  could  be  produced  in  17  hours.  The  effort  was 
also  made  to  hasten  the  diffusion  by  heating  the  oil,  and  also  by 
diffusing  it  into  the  earth  under  heavy  pressure.  Neither  of  them,  how- 
ever, showed  any  appreciable  difference  in  the  rate  of  diffusion.  The 
earth  containing  the  oil  was  removed  in  sections  from  the  tube,  and 
each  section  was  treated  first  with  a  small  quantity  of  water,  then 
with  additional  quantities.  It  was  found  that  the  oil  thus  obtained 
differed  in  color,  the  highest  in  the  tubes  being  colorless,  and  differed 
also  in  specific  gravity,  a  sample  result  being  shown  in  the  following 
table: 

Diffusion  of  crude  petroleum  through  fuller*  s  earth. 


1. 

2. 

3. 

Time  required hours. . 

Distance  from  top  of  tube 
to  oil  when  opened,  centi- 
meters  

23.5 
31 

17.5 
28 

17.5 

28 

A,  8  centimeters  at  top 

B,  next  8  centimeters 

C,  next  18  centimeters 

D,  next  30  centimeters 

B,  next  35  centimeters 

F,  rest 

Specific 

""& 

.806 

.8125 

.8137 

.815 

.818 

.8205 

Cubic 
centimeters. 
-  42 
45 
75 
24 
130 
170 
125 

Specific 
gravity. 
0.8012 
.804 
.807 
.809 
.8125 
.8185 
.823 

Cubic 
centimeters. 
30 
37 
47 
22 
148 
190 
100 

Specific 
gravity. 
0.8022 
.803 
.8075 
.810 
.812 
.8175 
.821 

Cubic 
centimeters. 
18 
35 
66 
26 
140 
146 
105 

Total 

611 
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Fractionations  resulting  from  a  large  number  of  tubes  were  united 
and  those  of  the  same  specific  gravitv  fractionated  again,  and  the 
final  products  were  exanuned  by  distillation  and  by  treatment  with 
sulphuric  acid.  It  was  noted  that  about  one-third  of  the  oil  remained 
in  the  fuller's  earth  and  could  not  be  removed  by  water.  Pressure 
of  200  pounds  to  the  square  inch  on  this  fuller's  earth,  from  which 
all  possible  oil  had  been  washed,  pressed  out  considerable  water, 
but  very  little  oil.  Distillation  of  this  earth  and  extraction  with 
ether,  yielded  oil  in  appearance  about  Uke  the  original  petroleum 
used.  A  clay  from  Topsham,  Me.,  showed  similar  fractionating 
power,  but  powdered  brick  made  from  the  same  clay,  and  powdered 
reld^par,  both  showed  no  power  of  fractionation  whatever. 

Summarizing  the  results  of  the  investigation,  the  following  has 
akeady  been  demonstrated: 

1.  When  petroleum  is  allowed  to  rise  in  a  tube  packed  with  fuller's 
earth,  there  is  a  decided  fractionation  of  the  oil,  the  fraction  at  the 
top  ot  the  tube  being  of  lower  specific  gravity  than  that  at  the  bottom. 

2.  When  water  is  added  to  fuller's  earth  which  contains  petroleum, 
the  oil  which  is  displaced  first  differs  in  specific  gravity  from  that 
which  is  displaced  aiterwards  when  more  water  is  added. 

3.  When  petroleum  is  allowed  to  rise  in  a  tube  packed  with  fuller's 
earth,  the  paraffin  hydrocarbons  tend  to  collect  m  the  lightest  frac- 
tion at  the  top  of  the  tube  and  the  unsaturated  hydrocarbons  at  the 
bottom. 

4.  Whenever  oil  is  mixed  with  fuller's  earth  and  then  displaced 
with  water,  about  one-third  of  the  oil  remains  in  the  earth. 

The  investigation  will  be  continued. 
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PRODUCTION. 

Before  taking  iip  the  statistics  relative  to  the  three  kinds  of  cement 
separately,  it  is  of  interest  to  summarize  the  facts  relative  to  the  total 
cement  production  of  the  United  States  in  1907. 

The  total  Quantity  of  Portland,  natural,  and  puzzolan  cements 
produced  in  tne  Umted  States  during  1907  was  52,230,342  barrels, 
valued  at  $55,903,851:  As  compared  with  the  production  of  1906, 
which  was  51,000,445  barrels,  valued  at  $55,302,277^  an  increase  of 
2.4  per  cent  in  quantity  and  of  1.1  per  cent  in  value  is  shown.  This 
increase  is  the  smallest  recorded  in  recent  years. 

The  distribution  of  the  total  among  the  three  main  classes  of 
cement  is  indicated  in  the  following  table: 

Total  production  of  cement  in  the  United  States  in  1906  and  1907,  by  classes. 


1906. 

1907. 

Class. 

»'.T    V— 

Quantity 
(barrels). 

Value. 

PnrtlMid 

46,463,424  152.466.186 

48,785,390 

2,887,700 

657,252 

853,992,551 

Natural 

4,056,797 
48i;224 

2,423,170 
412,921 

1,467,302 

Pucfolan 

443,998 

Total 

51,000,446 

65,302,277 

52,230,342 

55,903,851 

^al 
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PORTIiANI>  CEMENT. 

STATISTICS  OF  PRODUCTION. 

PRODUCTION   BY   STATES. 

The  total  Portland  cement  production  of  the  United  States  in  1907 
was  48,785,390  barrels,  valued  at  $53,992,551,  an  increase  over  the 
output  of  1906  of  2,321,966  barrels,  or  about  5  per  cent,  in  quantity, 
and  of  $1,526,365,  or  about  3  per  cent,  in  value.  The  distribution  of 
this  total  among  the  different  producing  States  in  1907  is  given  in  the 
following  table.  The  production  by  States  for  1906  is  included  for 
comparison : 

Production  of  Portland  cement  in  the  United  States  in  1906  and  1907,  by  Statn. 


jyo6. 

mn. 

state. 

Produ- 
cing 
plants. 

Quantltj 

Value, 

state. 

Prodo- 

ptonu. 

Quftntltj 

(WlBtS). 

ValiM. 

lllloolg 

4 
14 

1 

3 

1 
2 

l,S5g,4(0 
3,i»51,836 

3,747,525 
4, 4^,549 
2,414,302 
h422,^l 
18,^45,015 

1,172,041 

l,14G,3Rti 

\  1,310,435 
\  3,350,000 

t2.4fll.^s^4 

4,064,fl&5 
3.1108,708 
4,814,965 
4,44&,304 
2,725,744 
lH700,fli8 
16,  m&t  430 

l,432,aS3 

2,{]S4,3S2 

2,110/J94 
3,2«IQ,0OO 

niinoift, 

14 
23 

2,03e.0M 
3,782,841 
3,3^925 
3,57^2.638 
4,44&,8M} 
2,290,9fi5 

l.isi.na 

20,393,965 

634,  SS4 
}  1,803,004 

1,757, BG0 

4,2nas§ 

4,384,731 
4,7d&,&l« 

i,sn.iSE 
ig,Qas,oo« 

TndtftTi&. 

iDdl&m 

KftTiaftfl,  ^  *»..«,  ^,- 

Kiina4ia.,. «,.,... 

MtcbJffun .  „ 

Miehlgaix.. 

New  Jer»F,,,,.. 

Ni?wYori£ 

Ohio,.. 

P^nDsylvanliL — 

AlabftDm 

GMTglfl.., 

New  Jursoy,,,,*.* 

New  York 

Ohio. 

PtennaylvttDfa 

GoorgtA,...* 

Vlrelnta 

West  VlTglnlft...- 

Arisoita 

VlrglnUiL 

Wsst  V if^nl^ ... 

Aiitona . 

1,383, 30fi 

Boiith  Dakota..., 

TaxAfl 

Utah 

South  DiikotA... 
Ttias,. ' 

QiUforaltt... 

Colorado. 

Utah,, .,...„... 

Caltfordla ,,,,. 

Witahingtou 

l,3W,m 

Kentucky. 

Missouri*  *►  *  .  . 

K^ntiickv  »,*,,., 

MiMotjn 

r 

\m.2m 

84 

m,  403, 424 

m,  4(ifi,  \m 

Total 

TotiiL...... 

04 

48,7Sfi,SaO 

&^^^m 

In  the  foregoing  table,  the  outputs  of  States  having  only  one  or  two 
active  plants  are  combined,  so  as  to  prevent  pubUcation  of  individual 
figures.  In  1907^  for  example,  the  following  combinations  are  made: 
Alabama,  Georgia,  Virgima,  and  West  Virginia;  Kentucky  and 
Missouri;  Colorado  and  Utah;  Texas,  Arizona,  and  South  Dakota; 
California  and  Washington. 

RANK   OF   PRODUCING    STATES. 

The  rank  of  the  Portland-cement  producing  States  has  shown 
little  change  in  the  last  two  years.  Pennsylvama  is  still  the  leading 
State  by  a  large  margin;  New  Jersey  is  second;  Indiana  third, 
Michigan  fourth,  and  Kansas  fifth.  None  of  the  remaining  States 
produced  as  much  as  3,000,000  barrels  during  the  year,  and  the  five 
States  named  contribute  almost  three-fourths  of  the  total  producdon. 
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Some  jof  the  changes  in  this  respect  which  have  taken  place  since  1890 
are  indicated  in  tne  following  table: 

Development  of  the  Portland-cement  industry  in  the  United  States  since  1890. 


1890. 

1900. 

Seetion. 

Num- 
ber of 
worlcs. 

Quantity 
(barreU). 

Percent- 
age. 

Num- 
ber of 
works. 

Quantity 
(barrels). 

Percent- 
age. 

New'Kork 

4 

5 
2 

65,000 

201,000 
22,000 

19.4 

59.9 
6.6 

8 

15 
6 
6 

16 

465,832 

6,153,629 
534,215 
664,750 
663,594 

5.5 

Lehiffh  and  Nortbampton  counties,  Pa., 

and  Wanen  County,  N.J 

Ohio 

72.6 
6.3 

Mlchiffan..  . 

7.8 

Ail  otner  sectionB 

5 

47,600 

14.2 

7.8 

Total 

16 

335,500 

lOaO           60 

8,482,020 

100.0 

1905. 

1907. 

Section. 

Num- 
ber of 
works. 

Quantity 
(barrels). 

Percent- 
age. 

Num- 
ber of 
works. 

Quantity 
(barrels). 

Percent 
age. 

New  York 

11 
15 
3 
8 
16 
36 

2,111,411 
13,713,910 
3,654,777 
1,312,977 
2,773,283 
11, 680;  454 

6.0 
3&9 

ia4 

3.7 

7.9 

33.1 

9 
18 
3 
9 
14 
41 

2,290,955 
19,967,790 
4,449,806 
1,151,176 
3,572,668 
17,352,905 

4.7 

Lehi£^  and  Northampton  counties,  Pa. . . 
New  Jersey 

40.9 
9.1 

Ohio 

2.4 

UI^^^MTI       ...                                                        , 

7.3 

Ail  other  sections 

35.6 

Totral 

89 

35,246,812 

100.0 

94 

48,785,390 

100.0 

PRODUCTION    BY   DISTRICTS. 

The  Portland-cement  industry  exliibits  the  same  tendency  toward 
geographic  centralization,  though  to  a  less  degree,  that  has  given 
Pittsbui^  its  preeminence  as  an  iron  producer.  In  the  case  or  the 
Portland-cement  industry  the  concentration  of  plants  is  in  the  so- 
called  Lehigh  district  of  Pennsylvania,  with  its  New  Jersey  continua- 
tion. Here,  21  plants  made  over  24,400,000  barrels,  or  slightly  over 
half  of  all  the  Portland  cement  produced  in  the  United  States  in  1907. 
The  Lehigh  district  was  the  point  where  American  Portland-cement 
manufacture  was  first  undertaken,  and  it  owes  its  continued  pre- 
eminence to  the  possession  of  goo(l  raw  materials,  good  labor,  good 
and  fairly  cheap  fuel,  and  excellent  transportation  raciUties  to  large 
eastern  markets. 

Taking  a  general  view  of  the  matter,  the  present  geographic  distri- 
bution (3  the  cement  industry  is  well  shown  in  the  following  table. 
The  term  "East,''as  here  used,  includes  plants  in  Pennsylvama,  New 
York,  and  New  Jersey,  none  being  located  in  New  England.  The 
''Central"  plants  are  those  in  Ohio,  Indiana,  lUinois,  Michigan,  and 
Missouri.  Under  ''Wesf  are  included  Kansas,  Colorado,  South 
Dakota,  Arizona,  and  Utah.  On  the  Pacific  coast  are  the  four  active 
California  plants  and  one  recently  started  in  Washington.  The 
"South"  includes  Virginia,  West  Virginia,  Georgia,  Alabama,  Ar- 
kansas, Texas,  and  Kentucky. 
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Type  4  includes  Portland  cement  manufactured  from  a  mixture  of 
limestone  and  blast-furnace  slag. 

ProductioUy  in  barrels,  and  percentage  of  total  oiUput  of  Portland  cement  in  the  United 
States  according  to  type  of  material  used,  1898-1907, 


Year. 

Typel.     ArgilJaoe- 
ooB  Urafifltoua  (oe- 
ment   rock)    and 
pure  Umestona. 

Type  3,    Lliiie«toi»    Tpya  3.    Marl  uid 
and  clay  or  sbala.                   day- 

Type  4       81aff  and 
liiiiitBtone, 

Qaanttty* 

Per- 

Qnantity. 

™^. ;  Q^uty^ 

Quaattty. 

OBiitacQ. 

180S 

4AV0,132 
5,900,7^ 
8,503,500 
10,1^53,178 
12,4fl3,te4 
lS/173,391 
18,4M,902 
23,899,051 

7i« 
70i9 
70.3 

mo 

fi3,e 
55.0 
57.2 

51.4 
&3,0 

3&5,«S 
54(V,200 
1.034,041 
2,042,209 
3,738.303 
6,333,403 
7,52fl,^ 
11,172.3»0 
16,53*2.212 

tt.0 

ft.7 

141 

21.7 
29.3 
28.4 
31.7 
35.0 
3&2 

602,003 

1,006,  flS4 
l,45i,7OT 
2,001,200 
2,220,453 

3,332,373 
3,884,178 
3, 95a,  XI 

3fla6>s 

15.2 

19.4 
17.1 
117 

mo 

13.7 
12,6 
11.0 
8.6 
7.4 

laoft.... 

lH3ia 

31S;710 

402,930 

473,204 

1,735,343 

2,076,000 

2,129,000 

!«».,, ,. 

0.4 

1801. „. 

1*3 

iloi::::::;::: 

1*8 

1Q03...,. 

2,1 

IWi, ,. 

ISOfi 

1,8 
4.ft 

iwtt 

4.5 

lijOT 

4^4 

VALUATION  OF  DEPOSITS  OF  CEMENT  MATEBIALS. 

Very  erroneous  ideas  appear  to  be  current  concerning  the  value  of 
deposits  of  cement  materials.  It  should  be  clearly  understood  that 
in  most  parts  of  the  United  States  excellent  cement  materi^  are 
common,  and  that  the  commercial  value  of  undeveloped  deposits  of 
such  materials  is  necessarily  sUght.  In  most  of  the  Eastern^  Southern, 
and  middle  Western  States  there  is  no  difficulty  whatever  m  securing 
lands  containing  limestones  suitable  for  cement  manufacture  at 
prices  ranging  from  $5  to  $50  per  acre,  and  it  is  only  exceptional  cir- 
cumstances which  would  allow  any  cement  deposit  to  be  valued  at 
more  than  the  latter  price.  As  indicated  below,  the  value  of  the 
deposit  depends  less  upon  the  character  of  the  materials  than  upon 
other  factors. 

The  determination  of  the  possible  value  for  Portland  cement  manu- 
facture of  a  deposit  of  raw  material  is  a  complex  problem,  depending 
upon  a  number  of  distinct  factors,  all  of  wnich  must  be  given  due 
consideration.     The  more  important  of  the  factors  are: 

1.  Cheinical  composition  or  the  material. 

2.  Physical  character  of  the  material. 

3.  Amount  of  material  available. 

4.  Location  of  the  deposit  with  respect  to  transportation  routes. 

5.  Location  of  the  deposit  with  relation  to  fuel  suppUes. 

6.  Location  of  the  deposit  with  respect  to  markets. 

Imorance  of  the  respective  importance  of  these  factors  frequently 
leads  to  an  ovefestimate  of  the  value  of  a  deposit  of  raw  material. 

The  characteristics  of  a  deposit  necessary  for  the  manufacture  of  a 
good  Portland  cement  may  be  briefly  stated  as  follows:  The  raw 
material  must  be  of  correct  chemical  composition  for  use  as  a  cement 
material.  This  impUes  that  the  material,  if  a  limestone,  must  con- 
tain as  small  a  percentage  as  possible  of  magnesium  carbonate.  Un- 
der present  conditions  5  or  6  per  cent  of  magnesium  carbonate  is  the 
maximum  permissible.  Free  siUca,  in  the  form  of  chert,  flint,  or  sand 
must  be  absent,  or  present  only  in  small  quantities,  say  1  per  cent  or 
less.    If  the  limestone  is  a  clayey  limestone  or  ''cement  rock/'  the 
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proportion  between  its  silica  and  it49  alumina  and  iron  should  fall 
vitnin  the  Umits 


SiO, 
Al,0,  +  Fe,0, 


>^ 


and  .-T#V 
Al,0,  +  Fe, 


^'^ 


A  clay  or  shale  should  satisfy  the  above  equation  and  should  be  free 
from  sand,  gravel,  etc.  Alkahes  and  sulphates  should,  if  present,  not 
exceed  3  per  cent  or  so. 

The  nearer  a  limestone  approaches  in  composition  to  the  mixture 
used  in  Portland  cement  manufacture  the  greater  its  value  for  that 
purpose,  for  it  will  require  the  addition  of  less  extraneous  material  to 
make  the  mixture  absolutely  correct  in  composition.  The  following 
are  analyses  of  Portland-cement  mixtures,  ready  for  burning,  as  usea 
at  various  large  cement  plants  in  the  United  States: 

Analyses  of  Portland  cement  mixtures. 


8UIca(8iOs) 

Alumina  (AlsOt) 

Iron  oxide  (FeiOj) 

Lime  carbonate  (CaCOi) 

llagnefliiTm  carbonate  (MgCOs) 


12.85 
4.02 
1.21 

76.36 
2.13 


12.92 
4.83 
1.77 

75.53 
4.34 


13.52 
6.56 


75.13 
4.32 


14.94 
2.66 
1.10 

75.69 
4.64 


It  will  be  seen  that  the  usual  mixtures  carry  from  75  to  77  per  cent 
of  lime  carbonate.  Bearing  this  in  mind,  it  will  be  obvious  that  there 
is  a  CTeat  advantage  in  usii^,  as  one  of  the  raw  materials^  a  limestone 
of  about  this  degree  of  purity.  If  rock  of  this  composition  occurs  in 
sufficient  quantity,  it  would  require  but  little  admixture  of  other 
materials  to  keep  the  cement  correct  in  composition. 

GEOGRAPHIC    DISTRIBUTION    OF    CEMENT    MATERIALS    IN    THE    UNITED 

STATES. 

It  is  of  course  impossible  to  discuss  this  subject  within  the  limits 
permissible  in  this  chapter,  for  any  satisfactory  treatment  of  it  would 
require  hundreds  of  pages,  while  the  scope  of  the  present  report  is 
necessarily  restricted.  Detailed  descriptions  of  tms  character  are 
contained  in  Bulletin  243  of  the  United  States  Geological  Survey. 
This  bulletin,  which  was  published  a  few  years  ago,  but  was  soon  out 
of  print,  is  now  being  rewritten  and  will  be  issued  in  an  entirely  re- 
vised form  as  soon  as  possible.  In  order  to  fill  the  requirements  of 
the  present  report,  an  attempt  has  been  made  to  summarize  in  the 
following  schedule  the  main  facts  regarding  the  occurrence  or  non- 
occurrence of  the  more  important  cement  materials  in  the  various 
States. 

In  this  table  four  symbols  are  used  to  denote  various  degrees  of 
abundance  or  rarity.  A  indicates  the  occurrence  of  large  and  widely 
distributed  deposits;  B  indicates  the  occurrence  either  of  a  few 
large  deposits  or  of  a  number  of  small  ones;  C  indicates  the  occur- 
rence of  a  few  small  deposits  only;  0  indicates  that  the  material  is 
either  absolutely  wanting  or  is  so  scarce  as  not  to  be  of  any  possible 
commercial  importance. 
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In  regard  to  the  fuel  supplies  noted  in  the  table,  a  word  of  caution 
is  necessary.  The  term  ^*coal"  is  here  limited  to  such  coals  as  can  be 
used  in  cement  manufacture  with  reasonable  economy.  Peat,  lig- 
nite, and  many  western  "coals"  are  therefore  omitted  from  consid- 
eration. 

Occurrence  of  ike  more  important  cement  materiaUf  by  States. 


SUtfl. 


Aiieona 

Arkanflai... 
CaUlortOa.. 

Colorado 

Connoctiotit 
DelAwiire.., 
Floridft..... 
aeoigln .,.. 
Xdaho.  .^.,,, 

Indianfl . .... 
Iowa.,..,.. 
Kanaasi ..... 
Kentocky., 

Siarylaiul 

Mlmieiot&. 
Uluiulppl 
Mfsfloun , . 


Ravr  matfld&ls. 


■2  . 

as 

II 


A 

0 

15 

n 

A 

0 

B 

0 

A 

0 

C 

0 

C 

0 

A 

0 

A 

0 

B 

0 

A 

A 

A 

c 

A 

ft 

A 

0 

A 

0 

0 

0 

B 

0 

A 

0 

C 

c 

A 

A 

0 

c 

<] 

0 

A 

0 

A 

0 

o 


Nebraska-.  ^ 

Nevada ^.. 

New  Mexico 

Now  York 

Narlh  CaroUna.. 
Korth  Dikkota .  * 

Ohio.,. 

OkiahomA*  <  • . . . 

Orv^ou ,... 

I'^eunByLvaiilA,  ^  * 
Rtaodu  Inland. 


A   I  South  CAfoltna,, 


South  Dakota  -  - 

T*imeawe,-, 

Tteiaa.-. 

Utah , 

VliglnlA.. ,. 

Waaliliwtoii.  ..*. 
West  Virginia..., 
WlJcoPHin..^..., 
WyoBiiI^ 


Raw  MAtefialB. 


*9 


FiMls. 


C  I   0 

A  A 

0  0 

A  A 


KILNS  AND  KILN  PRACTICE. 
NUMBER   AND   LENGTH   OF    KILNS   IN    OPERATION. 

In  1907  the  total  number  of  rotary  kihis  in  operation  for  all  or  part 
of  the  year  was  876,  an  increase  of  83  over  the  active  kilns  of  1906. 
Classified  according  to  their  length  these  kilns  may  be  grouped  as 
follows: 

Kilns  in  operation^  classified  according  to  lengthy  in  1906  and  1907, 


Length. 

Number  of 
kUns  operated. 

Length. 

Number  of 
kUns  operated. 

1906. 

1907. 

1900. 

1907. 

60  feet  and  loss 

40 
09 
66 
52 
80 

362 
43 
86 

68 
76 

84 

120  feet 

17 
67 

41 

70  to  78  feet 

125  feet  and  over 

117 

80  feet 

Of  unwjwjlfled  length 

8A  to  9a  ioRt 

Total 

96  to  100  toot  

708 

876 

104  to  110  feet 

AVERAGE   ANNUAL   OUTPUT   PER    KILN. 


The  relatively  small  quantity  of  Portland  cement  still  made  in  verti- 
ca]  kilns  being  omitted,  each  active  rotary  kiln  averaged  55,691  barrels 
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in  1907.  Compared  with  1906,  when  the  average  annual  output  per 
kibi  was  58,592  barrels,  a  small  but  noticeable  decrease  is  shown. 
This  is  not  due  to  any  falling  off  in  the  average  capacity  of  the  kiln,  for 
that  has  really  shown  an  increase,  but  to  the  stoppage  of  many  kilns 
during  the  latter  part  of  the  year. 

The  data  as  to  number  and  output  of  kilns  collected  in  earUer  years 
may  be  summarized  as  follows  for  convenience  in  comparison: 

Number  and  average  annual  output  of  kilnSj  1902-1907. 


Year. 

Number 
of  active 
rotaries. 

Average 

output 

per  kiln 

(barrels). 

1902 

456 
722 
793 
876 

36,909 

1905 

48,818 

1906 

68,502 

1907 

65,601 

KILNS   UNDER   CONSTRUCTION. 

In  the  report  for  1906  it  was  stated  that,  in  addition  to  the  793 
rotary  kilns  actually  operated  in  1906,  92  kilns  were  in  course  of  con- 
struction and  sufficiently  far  advanced  to  begin  producing  in  1907. 
This  estimate  was  very  close  to  the  truth,  for  the  number  of  kilns 
operated  in  1907  was  876,  a  gain  of  83  over  the  preceding  year. 

On  January  1,  1908,  there  were  under  construction  87  new  kilns, 
in  plants  sufficiently  far  advanced  to  become  factors  in  the  1908 
cement  production,  provided  that  market  conditions  should  justify 
their  operation.  The  number  of  these  new  kilns,  classified  according 
to  size,  is  as  follows: 

Kilns  under  construction^  classified  according  to  size^  in  1907, 

Number.  Length. 

20  kilns 100  feet. 

22  kilns 1 10  fee t . 

9  kilns 120  feet. 

36  kilns 125  feet  and  over. 

MAXIMUM    ANNUAL    OAPACrTY    OF    CEMENT    PLANTS    IN    THE    UNrTED 

STATES. 

In  view  of  the  often  repeated  statement  that  the  output  of  Port- 
land cement  in  the  United  States  is  still  far  behind  the  possible 
demand  for  the  product,  it  is  of  interest  to  consider  the  data  as  to 
kiln  capacity  already  presented. 

It  has  been  stated  that  876  kilns  were  in  operation  in  1907,  and  that 
87  new  kilns  will  be  ready  some  time  in  1908.  This  gives  a  total  of 
963  kilns  which  can  be  used  if  the  cement  trade  become  prosperous 
enough  to  justify  it.  As  all  the  new  kilns  are  100  feet  or  more  in 
length,  and  as  many  old  kilns  are  being  lengthened,  it  seems  entirelj 
safe  to  estimate  that  the  average  possible  output  per  kiln  per  year  is 
now  considerably  over  60,000  barrels.  Assuming  for  convenience 
that  this  average  is  now  about  62,000  barrels  per  kiln,  it  will  be  possi- 
ble to  make  Portland  cement  during  the  latter  part  of  1908  at  the  rate 
of  5,000,000  barrels  per  month,  or  60,000,000  barrels  per  year.    Lx 
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view  of  existing  financial  conditions,  however,  it  would  appear  prob- 
able that  the  cement  production  of  1908  will  not  exceed  that  of  1907. 

FUELS   IN   USE. 

The  fuels  used  in  Portland-cement  kilns  are  powdered  coal,  oil, 
natural  gas,  and  producer  gas.  The  relative  importance  of  these  four 
fuels  is  well  brought  out  by  the  following  table,  which  is  based  upon 
the  1907  statistics. 

Oil  is  used  by  all  of  the  cement  plants  in  Arizona,  CaUfomia,  Texas, 
and  Washington.  Natural  gas  is  used  by  all  the  operating  Kansas 
plants,  and  by  one  plant  elsewhere.  A  small  output  on  producer  gas 
at  one  plant  is  included  in  the  natural-gas  figures.  Powdered  coal  is, 
however,  the  principal  fuel  used.  79  plants,  with  a  total  of  753  kilns, 
and  producing  88.5  per  cent  of  tne  total  output,  being  equipped  with 
powdered-coal  burners. 

Fuels  used  in  Portland'Cement  plants  in  1907. 


Fuel  used. 

Number 

of 
plants. 

Number 
ofUlns. 

Output  in 
1907. 

Per- 
centage 
oftotaL 

Powdered  coal 

79 
8 
6 
1 

7fi3 
64 
58 

1 

Barrels. 
43,161,461 
2,229,004 

}  3,404,925 

88.5 

Oil 

4.5 

Natural  gas 

Producer  gas 

7.0 

Total 

94 

876 

48,785,390 

loao 

CONCENTRATION  OF  INTEREST  IN  THE  CEMENT  INDUSTRY. 

The  Portland-cement  industry  affords  a  peculiarly  interesting 
example  of  an  important  and  growing  branch  of  manufacture  whose 
future  organization  and  control  is  still  a  matter  of  uncertainty.  Ten 
or  even  five  years  ago  the  business  of  making  Portland  cement  in  the 
United  States  was  confined  to  a  number  of  comparatively  small  mills, 
each  of  which  was  practically  independent.  To-day  there  is  a  notice- 
able degree  of  concentration  of  interest  in  the  industry,  and  thr^ 
processes  are  at  work  to  increase  steadily  this  concentration.  Owing 
to  the  peculiar  character  of  the  industry,  the  final  result  is  still  a 
matter  of  much  doubt.  In  an  earUer  report  of  this  series  it  was 
pointed  out  that  it  is  impossible  for  any  one  organization  to  gain 
control  of  the  supply  of  raw  materials,  so  that  in  this  industry  the 
most  effective  basis  for  monopoly  is  not  available.  The  ownership 
of  comprehensive  basic  patents  would,  as  noted  later,  afford  a  pecul- 
iarly serviceable  tj^e  oi  control,  inasmuch  as  patent  monopohes  are 
thoroughly  legal  in  form.  * 

Settmg  aside  for  the  moment  the  possibility  of  monopoly,  it  can  be 
said  that  the  three  factors  which  make  for  concentration  of  control 
are — 

1.  The  normal  growth  of  profitable  plants. 

2.  Consolidation  by  stock  control. 

3.  The  growth  of  the  patent-holding  company. 


CEMENT    INDUSTRY    IN    UNITED   STATES    IN    1907.  487 

NORMAL  GROWTH   OP  PROFITABLE   PLANTS. 

A  well-located  aiid  well-managed  plant  always  has  opportunity  for 
expansion  which  is  denied  to  plants  of  less  technical  or  financial 
soundness.  Many  plants  in  this  country  have  had  opportunities  for 
growth,  and  some  have  seized  these  opportunities.  Plants  which 
are  built  or  extended  at  the  height  of  a  boom  period,  and  companies 
which  pay  out  all  the  profits  of  prosperous  years  as  dividenas  can 
hardly  expect  to  share  in  this  growth.  For  in  by  far  the  majority  of 
instances,  lack  of  growth  in  a  cement  plant  has  been  due,  not  to 
defective  raw  materials  or  to  lack  of  technical  skill,  but  to  unwise 
financial  management  either  at  the  inception  or  during  the  active 
life  of  the  company. 

CONSOLIDATION   BY   STOCK   CONTROL. 

Several  strong  groups  of  plants  connected  by  stock  control  rather 
than  by  direct  ownership  are  now  in  existence.  Of  these  the  most 
important  is  the  lola  or  Nicholson  group,  which  controls  seven 
plants,  mostly  in  the  Kansas  district.  A  second  important  group  is 
that  controlled  by  Mr.  W.  J.  Dingee  and  his  associates,  including 
plants  in  California,  Washinj^n,  and  Pennsylvania.  The  Ck)whan 
series  of  plants  located  in  Michigan,  Iowa,  Kansas,  and  Texas  also 
requires  notice  in  this  connection,  and  a  number  of  smaller  examples 
of    community  of  interest"  are  known  to  exist. 

THE   GROWTH   OF   THE   PATENT-HOLDING   COMPANY. 

Numerous  patents  have  been  taken  out  in  connection  with  various 
phases  of  the  cement  industry,  but  it  is  only  within  the  last  two  years 
that  the  patent  question  has  become  of  the  first  importance  to  the 
cement  industry.  This  recent  development  is  due  to  the  organization 
and  growth  of  a  great  patent-holding  corporation. 

Late  in  1906  the  North  American  Portland  Cement  Company  was 
organized,  with  a  capital  stock  of  $10,000,000,  this  stock  being  held 
by  the  Atlas,  Alpha,  American,  Lawrence,  Lehigh,  and  Vulcanite  ce- 
ment companies.  Tne  North  American  Conapany  took  over  from  the 
Atlas  Portland  Cement  Company  the  United  States  rights  to  the  Hurry 
and  the  Seaman  patents,  which  cover  certain  methods  for  the  burning 
of  pulverized  coal  in  cement  kilns.  At  a  later  date  it  acquired  the 
Edison  lon^-kiln  and  the  Carpenter  patents.  The  companies  now 
licensed  under  this  system  include  the  six  companies  which  control 
the  North  American  and  also  the  Whitehall,  Northampton,  Hexter, 
Edison,  Nazareth,  Pennsylvania,  Penn-Allen,  CatskiD,  Buckhom, 
Phoenix,  Bath,  and  Glens  Falls  Portland  cement  companies.  Li 
January,  1907,  these  Ucensed  companies  organized  as  the  Association 
of  Licensed  Cement  Manufacturers.  The  following  material  is 
quoted  from  a  statement  then  issued: 

The  piirposee  of  the  aBsodatioii  include  the  general  betterment  of  the  mechanical 
and  chemical  processes  used  in  making  cement,  the  improvement  of  the  quality  of 
cement,  dealing  with  matters  of  traffic  and  sMpment  and  the  establishment  of  an 
association  laboratory  for  technical  tests  and  experiments.  It  is  imderstood  that  all 
existing  and  properly  equipped  cement  plants  will  be  granted  licenses  and  admitted 
to  memDerahip.  Infringers  of  the  patents  above  refened  to  will  be  rigorously  prose- 
cuted. 
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Nearly  70  per  cent  of  the  output  of  the  Portland-oement  industiy  in  this  country  is 
already  represented  by  the  association,  this  being  double  the  annual  production  in 
Great  Britain,  the  pioneer  Portland-cement  manufacturing  country,  equal  to  the 
combined  output  of  England  and  France,  and  in  excess  of  uat  of  Germany 

The  Association  of  Licensed  Cement  Manufacturers,  with  its  facilities  for  tests  and 
experiments,  its  investigation  of  mechanical  and  chemical  problems,  its  establishment 
of  standards  of  Quality,  and  its  assistance  in  obtaining  proper  ^pping  lacilitifie  and 
rates  is  expected  to  be  of  great  benefit  to  its  members. 

PRESENT    STATUS  OP  THE   INDUSTRY 

llie  facts  discussed  in  preceding  paragraphs  may  be  siunmarized 
as  in  the  schedule  below,  which  is  an  attempt  to  indicate  the  group- 
ings at  present  existing  in  the  domestic  Portland-cement  inmistry. 
Tms  table  is  based  on  information  supplied  by  those  in  control  of 
most  of  the  plants  mentioned,  and  is  Delieyea  to  be  substantially 
free  from  error. 

Present  status  of  the  Pcrtland-cemerU  industry  in  (he  United  States. 

Names  of  oompanies.  LocatiOQ  of  planti. 

1.  North  American  Portland  Cement  Company* 

Alpha  Portland  Cement  Company Alpha,  N.  J. :  Martina  Creek,  F&. 

Martins  Creek  Portland  Cement  Company .  Martins  Creelc,  Pa. 
American  Cement  Company ^gyp^t  ^' 

Central  Cement  Company £$yp^>  ^^ 

Reliance  Cement  Company ^^^i  ^' 

Seaboard  Cement  Comiiany Norfolk,  Va.« 

Atlas  Portland  Cement  Company Northampton,  Pa. ;  Hannibal,  Mo. 

Lawrence  Cement  Company Sieg^ed,  Pa. 

Lehigh  Portland  Cement  Company Ormrod,    Pa. ;    Wellston,    Ohio; 

Mitchell,    Ind.;    Des    Moines, 
Iowa.« 

Shenango  Portland  Cement  Company Newcastle,  Pa. 

Vulcanite  Portland  Cement  Comiiany Vulcanite,  N.  J. 

2.  Nicholson  or  lola  group: 

lola  Portland  Cement  Company lola,  Eans. 

United  Kansas  Portland  Cement  Comiiany: 

Kansas  Portland  Cement  Company lola,  Kans. 

Independence   Portland    Cement   Com-  Lidependence,  Kans. 
pany. 

Indian  Portland  Cement  Company Neodesha,  Eans. 

Dixie  Portland  Cement  Comiiany Copenhagen,  Tenn. 

Iowa  Portland  Cement  Company Des  Moines,  lowa.^ 

Texas  Portland  Cement  Company Dallas,  Tex. 

3.  United  States  Steel  Corporation: 

Universal  Portland  Cement  Company Chicago,    Bl^   Buffington,    Ind. ; 

Pittsburg,  Pa.« 

4.  Dingee  group: 

Standard  Portland  Cement  Company Napa  Junction,  Cal. 

Santa  Cruz  Portland  Cement  Company Santa  Cruz,  Cal. 

Northwestern  Portland  Cement  Company Kendall,  Wash.o 

Atlantic  Portland  Cement  Company Stockertown,  Pa.a 

Northampton  Portland  Cement  Company Stockertown,  Pto. 

Quaker  Portland  Cement  Company Sandts  Eddy,  Pa.« 

5.  Cowhan  group: 

Peninsular  Portland  Cement  Company Cement  City,  Mich. 

Southwestern  States  Portland  Cement  Com-  Dallas,  Tex.a 

Western  States  Portland  Cement  ComiMmy. . .  Independence,  Kans. 
Northwestern  States  Portland  Cement  Com-  Mason  City,  lowa.o 

6.  Sandusky  Portland  Cement  Company Bay  Bridge,  Ohio;   Dizon,    m.; 

Syracuse,  Ind. ;  York,  F^ 

a  PJanti  thUB  designated  are  not  yet  In  operation. 
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NATlTRAJj    CEMENT. 

PRODUCTION. 


The  natural  cement  produced  in  the  United  States  during  1907 
amounted  to  2.887,700  barrels,  valued  at  $1,467,302.  As  compared 
with  a  production  of  4,055,797  barrels,  valued  at  $2,423,170,  in  1906. 
this  output  indicates  a  decrease  of  about  29  per  cent  in  quantity  ana 
of  about  39  per  cent  in  value  in  1907. 


PEODUCTION   BY   STATES. 


In  the  following  table  the  natural  cement  production  of  1907  is 
classified  by  States,  Uie  figures  for  1906  being  added  for  comparison: 

Production  of  natural  cement  in  1906  and  1907 y  by  States. 


1906. 

state. 

1907. 

State. 

Nunv- 
berof 
works. 

M.t 

Value. 

Num- 
ber of 
works. 

MJf. 

Vahie. 

0«oisUl  

3 
3 
12 
4 

16 

4 

2 

1 

2 
1 
1 

2 
1 
2 

180,500 
365,843 
600,000 
63,350 
1,515,866 
744,403 

}     238,8U 
170,194 

177,330 

106,075 
118,221 
240,000 
32,675 
1,055,785 
560;534 

129,781 
96»539 

92,560 

lUinoia.  

3 
12 
15 

4 

2 

1 
2 
2 

4 
1 

1 

2 
1 
2 

284,599 
400,000 
947,929 
645,871 

}      129,077 
338,195 

162,029 

$92,750 
140,000 

llUnimff.. .. 

Tn^<aTifv    r , 

NewYork 

Peamaylvaniaw... 

ITfinttAff .  . 

633,170 

Maryland. 

New  York 

263,969 

Pamaylvaniaw 

T«XflMI. ,    

71,052 

yftTiBftfl 

Georgia. . 

T«zae. 

Eentiufty. 

Kentucky 

Marylani 

Ohio 

176,379 

6hio....r 

VifvlnJia 

VliKinia 

Mimweota 

North  Dakota... 
WisconsiB 

Minnesota 

North  Dakota... 
Wisconsin 

Total 

89,962 

Total 

54 

0^065,797 

02,423,170 

52 

2,887,700 

1,467,302 

•  A  small  guantlty  of  hydraulic  lime  was  produced  In  Geoigla,  Maryland,  and  New  York,  and  is 
inoiadwl  in  dls  table. 
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COMPARISON    OP    PRODUCTION    OP    PORTLAND    AND    NATURAL    CEMENT 

1890-1907. 

On  examining  the  cement  statistics  for  a  series  of  years,  it  will  be 
seen  that  the  output  of  Portland  cement  has  so  far  shown  an  increase 
each  year,  rising  from  42,000  barrels  in  1880  to  335,500  barrels  in 
1890,  to  8,482,020  barrels  in  1900,  and  to  48,785,390  barrels  m  1907. 
The  natural  cement  production,  on  the  other  hand,  reached  its  maxi- 
mum in  1899,  with  an  out- 
put of  9,868,179  barrels. 
Since  that  year  it  has  shown 
an  almost  continuous  and 
quite  rapid  decrease  annu- 
ally, until  now  it  has  become 
a  relatively  unimportant  fac- 
tor in  the  cement  situation. 
These  facts  are  brought  out 
clearly  in  the  appended  dia- 
gram (fig.  1). 

PRODUCTION  OF  HYDRAULIC 
LIME  IN  THE  UNITED 
STATES. 

For  the  last  two  or  three 
years  several  domestic  nat- 
ural-cement plants  have  been 
manufacturing  and  market- 
ing a  true  hydraulic  lime, 
similar  in  every  technical  re- 
spect to  the  well  -  known 
Frenchhydrauliclimeof  Teil. 

In  1907  the  production  of 
hydraxilic  lime  amounted  to 
49,769  barrels,  valued  at 
$23,133,  as  compared  with  a 

E reduction  in  1906  of  40,800 
arrels,  valued  at  $19,300. 

PUZZOIiAX  CEMENT. 

PRODUCTION. 

Puzzolan  cement,  made  by 
mixing  slag  with  slaked  lime, 
was  manufactured  during 
1907  to  the  amount  of  557,252 
barrels,  valued  at  $443,998. 

There  are  10  plants  equip- 
ped for  the  manufacture  of 
slag  cement  in  the  United 
States.  Of  these,  the  States 
of  Ohio  and  Alabama  contain  2  plants  each,  while  Illinois,  Kentucky, 
Maryland,  New  Jersey,  New  York,  and  Pennsylvania  have  1  plant 
each.    During  1907  the  plants  in  Maryland  and  New  Jersey  were  idle. 
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FiQ.  6.— Comparison  of  production  of  Portland  and 
natural  cement,  1890-1007. 
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Owing  to  this  fact,  it  is  impossible  to  distribute  the  total  produc- 
tion in  any  instructive  manner  without  disclosing  individual  statistics. 
The  following  table  contains  the  leading  facts  relative  to  thLs  indus- 
try for  the  four  years  from  1904  to  1907,  inclusive: 

Statistics  of  the  ptuszoUm  cement  industry,  1904-1907. 


1904. 

1905. 

1906. 

1907. 

Number  of  plants: 

2 

1 

2 
1 
1 

1 
1 

2 

2 

TlMnoli 

Kentucky 

l^l^rylAfv) 

1 
1 

New  Jenev 

New  York 

Ohio 

2 

1 

2 
1 

2 

PenniiylYATiIa 

1 

Total 

8 

9 

10 

10 

Production,  in  barrels 

303,045 
1226,661 

382,447 
1272,614 

481,224 
9412,921 

557,252 
1443,998 

Value  of  production 

IMPORTATION  OF  JAPANESE  VOLCANIC  ASH. 

Reports  that  car^o  loads  of  Japanese  volcanic  ash,  for  use  in  puzzo- 
Ian  cement,  were  being  shipped  to  the  Pacific  coast  of  the  United 
States  in  1907  attracted  considerable  attention  to  that  type  of 
material.  The  data  below  are  summarized  from  a  considar  report 
issued  during  the  year. 

The  puzzolanic  ash  is  widely  distributed  in  Japan,  the  present 
workings  being  on  the  island  of  Kyushu,  7  miles  inland  from  the  port 
of  Karatsu.  The  ash  is  dug^,  dned  in  the  open  air,  roasted,  and 
ground  to  50  mesh  or  slightly  finer.  Four  analyses  of  various  samples 
of  the  ash  are  as  follows: 

Analyses  of  Japanese  volcanic  ash. 


SiUca 
Alomj 

Iron  oxide 

Unie... 

ICasnMia 

Soda  and  potash.. 
LoMoni^tion.. 


41.95 

42.10 

44.15 

25.00 

26.72 

24.81 

18.56 

18.28 

17.40 

1.33 

1.15 

1.67 

0.82 

0.85 

a94 

2.36 

2.20 

2.73 

9.90 

9.70 

&40 

42.63 
27.62 
16.83 
0.03 
0.96 
a93 

iao2 
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The  following  table  shows  the  results  of  tensile  tests  of  mixtures 
containing  this  matcoial,  made  at  the  Sasebo  naval  depot,  where 
large  quantities  have  been  used  in  Qovemment  work: 

Tensile  tests  of  mixtures  containing  Japanese  volcanic  ash. 


Quality  of  water  used 
in  experiments. 

Proportions  in  weight  of 
mixture. 

Tensile  strength  per  square  inch  in  English 
pounds. 

Port- 
land 
cement. 

Lime. 

Pu««)- 

lan 
cement. 

Sand. 

After  4 
weeks. 

After  3 
months. 

After  6 
months. 

After  12 
months. 

After  24 
months. 

Sea 

7 
6 

""2 

3 
2 
3 

3 
4 

6 
3 
4 
5 
3 
4 
5 
3 
4 
6 
3 
4 
6 
3 
4 
6 
8 
7 
8 
7 

20 
20 
20 
20 
20 
20 
20 
20 
20 
30 
30 
30 
30 
30 
30 
30 
30 
30 
20 
20 
30 
30 

284 
284 
268 
2^ 
2S1 
238 
291 
243 
205 
167 
168 
147 
187 
133 
116 
161 
182 
124 
160 
156 
122 
106 

455 

406 
364 
431 
386 

340 
376 
345 
318 
325 
264 
244 
277 
175 
170 
247 
266 
210 
312 
292 
215 
234 

553 
409 
463 
500 

415 
414 
440 
426 
401 
401 
300 
291 
296 
196 
162 
293 
286 
249 
271 
295 
214 
217 

574 
432 
460 
511 
441 
427 
436 
414 
370 
400 
300 
291 
260 
177 
176 
306 
291 
229 
306 
317 
214 
223 

683 

515 

Sulphate  of  magnesia 

Fresh 

500 
518 
464 
472 
471 
439 

Sea 

388 

428 
349 

Sulphate  of  magnesia — 
Fresh 

333 
311 
206 
285 
345 
331 

288 

Fresh 

The  following  is  a  report  of  compression  test  of  Karatsu  volcanic 
ash  said  to  have  been  made  at  the  Kioto  Imperial  University: 

Compression  test  of  Karatsu  volcanic  ash. 


Proportion  in  volume. 

Per  square  inch  in  pounds. 

Description. 

cement. 

Vokjanlc 
ash. 

Sand. 

After  1 
week. 

After4 
weeks. 

Afters 
months. 

After  6 
months. 

After  1 
year. 

Fresh  water 

1 
.5 

3 
3 

782.25 
493.53 

1,177.63 
782.25 

1,639.88 
1,173.38 

1,88a  25 
1,191.87 

2,104.97 

Fresh  water 

a6 

1,453.67 

As  a  result  of  experience  the  Japanese  company  recommends  the 
following  mixtures,  the  proportions  being  in  volumes: 

For  harbor,  dock,  and  general  sea  work,  ash  3,  cement  2,  sand  10;  for  water  works, 
drains,  river  embankments,  roads,  and  tunnels,  ash  3.  lime  1,  cement  1,  sand  10;  for 
drains  and  plastering,  ash  4,  lime  2,  cement  1.5,  sand  10;  for  foundations  and  brick- 
work, ai^  1,  lime  1,  sand  30  to  40;  for  concrete  add  gravel  one  and  one-half  to  twice  the 
quantity  of  sand  used.  Sand  and  gravel  should  be  well  washed  and  partially  dried 
before  mixinja;. 

ThefoUowinfi^directionsformixingaregiven:  Place  the  kneading  stand  at  the  desired 
spot.  Have  all  the  materials  ready  at  hand.  Have  volcanic  ash  and  lime  or  cement 
well  mixed  as  desired,  and  adding  sand  to  ijL  mix  it  again,  pouring  in  a  proper  amount 
of  water;  knead  it  over  and  over,  using  sufficient  pressure,  and  covering  entirely  the 
outside  of  sand  with  volcanic  ash,  etc.,  knead  them  until  the  different  materials  lose 
their  own  colors  and  come  to  one  color. 

The  company  prepares  the  ash,  xfieidj  for  use,  packed  in  straw  bags, 
weighing  aoout  140  pounds  each,  the  prices  for  which  are  at  Naga- 
saki 70  sen  (35  cents),  at  Kobe  80  sen  (40  cents),  and  at  Yokohama 
1  yen  (50  cents).    In  large  quantities  the  prices,  free  on  board  ship, 
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per  ton  of  2,000  pounds,  are  at  Nagasaki  and  Shimonoseki  (Moii)  10.5 
yen  ($5.23),  at  Kobe  12  yen  ($5.98),  at  Yokohama  15  yen  ($7.47). 
Freights  from  Nagasaki  and  Shimonoseki  (Moji)  to  Seattle  and  San 
Francisco  per  ton  of  2,000  pomids  are  about  $4,  and  from  Nagasaki 
to  Manila  about  $2.50. 

As  very  extensive  deposits  of  similar  volcanic  ash  are  known  to 
occur  in  the  Rocky  Mountain  and  Pacific  coast  States,  it  seems 

Srobable  that  the  importation  of  Japanese  ash  will  result  in  the 
evelopment  of  the  domestic  deposits  m  the  near  future. 

IMPOSTS,  EXPORTS,  AND  CONSUMPTION. 

The  following  tables  show  the  imports  for  consumption,  the  exports, 
and  the  apparent  consumption  or  hydraulic  cement  of  all  kinds  in 
the  United  States  for  the  years  respectively  mentioned: 

Imports  forltxmsumption  of  hydraulic  cement  into  the  United  States^  1902-1907 ,  in  barrels, 

1905 896,846 

1906 2,273,493 

1907 2,033,463 


1902 1,963,023 

1903 2,261,969 

1904 968,410 


Exports  of  hydraulic  cement^  1902-1907  in  barrels. 


1902 340,821 

1903 285,463 

1904 774,940 


1905 897,686 

1906 583,299 

1907 900,660 


Total  consumption  of  hydraulic  cement  in  1907,  in  barrels. 

Total  production  in  the  United  States 62, 230, 342 

Imports  withdrawn  for  consumption 2, 033, 463 

Total 64,263,805 

Exports 900,660 

Total  apparent  consumption 63, 363, 256 


CLAY-WORKING  INDUSTRIES. 


By  Jefferson  Middleton. 


INTRODUCTION. 

With  the  exception  of  the  section  on  clay  production,  this  report 
deals  with  the  products  of  the  clay-working  industries,  and  hence  the 
tables  are  made  up  to  show  the  products  of  clay  manufactured  and  not 
theproduction  or  clay. 

Tne  year  under  review,  1907,  was  one  of  imusual  interest  from  the 
standpoint  of  production,  not  only  in  the  clay-working  industries,  but 
in  all  mdustrial  lines.  Tne  financial  disturbance  of  October  came  too 
late  to  affect  the  clay  industries  very  seriously,  as  is  shown  by  the 
figures  given  in  this  report.  This  was  especially  true  of  the  brick  and 
tue  industries,  since  building  and  engineering  operations,  at  least  where 
climatic  conditions  affect  them,  were  either  completed  or  too  far  ad- 
vanced to  be  much  influenced  by  want  of  confidence  or  lack  of  capital; 
conseauently  the  loss  in  these  mdustries  was  very  slight,  being  only 
0.61  or  1  per  cent  in  value  of  output.  On  the  other  hand,  the  pottery 
industry,  whose  sales  are  probabry  heaviest  during  the  fall  and  winter, 
was  appreciably  affected  by  the  financial  stress,  and  the  value  of  these 
products  fell  considerably — 4.13  per  cent,  as  compared  with  1906. 

Notwithstanding  these  losses,  the  value  of  the  clay  products  in  1907 
is  considerably  greater  than  it  was  in  1905,  which  was  a  year  of  unusual 

Prosperity,  the  difference  in  favor  of  1907  in  comparison  with  1905 
eing  $9,245,181,  or  6.18  per  cent.  The  year  1907  must,  therefore,  be 
considered  one  of  great  activity  in  the  clay  industries,  and  only  by 
comparison  with  1906,  the  most  prosperous  m  the  history  of  the  coun- 
try, does  it  suffer,  and  then  but  slightly,  as  the  total  decrease  in  vol- 
ume of  business  represented  by  the  value  of  the  product  was  1.30  per 
cent. 

The  most  noteworthy  incidents  in  the  history  of  the  trade  during 
1907  were  the  large  increase  in  the  value  of  the  paving-brick  product, 
the  decrease  in  the  brick  industry  along  the  Hudson  River,  and  the 
lar^e  gain  in  the  value  of  products  in  CaUfomia,  West  Virginia,  Illi- 
nois, and  Texas. 

The  increase  in  the  paving-brick  industry  is  probably  due  to  the 
inherent  quahties  of  brick  as  a  paving  material  and  the  educational 
campaign  conducted  by  the  National  Association  of  Paving  Brick 
Manufacturers  for  several  years.  The  decrease  along  the  Hudson 
River  and  the  increases  in  California,  Illinois,  and  Texas  are  due  to 
local  causes.  The  increase  in  West  Virginia  is  due  to  increased  output 
of  pottery  and  paving  brick. 
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The  labor  situation  in  the  building  trades  and  the  clay-working  in- 
dustries was  good  in  1907,  no  general  strike  being  in  force,  though  there 
is  always  more  or  less  disturbance  of  local  character. 

The  year  1908,  owing  to  financial  and  political  causes,  will  probably 
show  a  considerable  decrease  from  the  product  reported  for  1907. 

The  total  value  of  all  clay  products  marketed  m  the  United  States 
in  1907  was  $158,942,369,  compared  with  $161,032,722  in  1906,  a  loss 
of  $2,090,353,  or  1.30  per  cent.  In  1906  the  gain  over  1905  was 
$11,335,534,  or  7.57  per  cent.  The  increase  of  1905  over  1904  was 
$18,673,940,  or  14.25  per  cent. 

ACKNOWLEDGMENTS, 

Again,  the  writer^  on  behalf  of  the  office,  desires  to  thank  the  clay 
workers  of  the  country  for  their  cooperation,  without  which  this  re- 
port would  be  impossible. 

Thanks  are  also  extended  to  the  officials  who  have  supplied  infor- 
mation concerning  the  building  operations  of  the  various  cities  of  the 
country,  and  to  the  clay-working  press  for  itssupport  and  appreciation. 

As  in  previous  years,  the  State  geological  surveys  of  Imnois,  Iowa, 
Maryland,  and  North  Carolina  have  cooperated  m  the  collection  of 
the  statistics  of  their  States,  the  completeness  of  the  returns  for  these 
States  being  due  largely  to  their  eflForts.  For  1907  the  State  surveys 
of  Alabama  and  Missouri  also  gave  assistance  in  the  collection  of  these 
statistics  for  those  States. 


BUIiiDING  OPERATIONS, 

The  following  tables  show  the  number  of  permits  issued  or  of  build- 
ings erected  thereunder  in  the  leading  cities  of  the  country  from  1900 
to  1907  by  years,  the  number  in  1906  and  1907  by  cities,  the  increase 
or  decrease  in  the  cost  of  the  buildings  erected  in  each  city  and  the 
total  decrease  in  1907,  together  with  tne  percentage  of  ii^crease  or  de- 
crease in  each  case,  and  the  percentage  of  the  total  decrease;  also  in 
certain  cities  the  number  and  cost  oi  the  so-called  fireproof  or  fire- 
resisting  buildings  and  those  of  wood.  In  some  instances  more  than 
one  buudin^  is  erected  under  the  same  permit,  though  in  most  cities 
one  permit  is  issued  for  each  building. 

Building  operaticns  in  the  leading  cities  in  the  United  Statei,  1900^19C7. 


Ye*!-. 

Humb&r 

OfdtLai 

Number  oX 

pecmltq. 

Co«tol 

OAiii(+)or 

at  $Mn  or 
loM  over 

leoo ., 

« 

« 

m 
m 

7^,029 
131.000 
1S&,80B 

t34l.5lO.»A  1 
:^,  420,904 
368,460,037 

4(^,3lB,ar£ 
ft44.e90.873 

B7e,no,9» 
aoi,a7«,3M 

-fti3i,90tai» 

+      3,046, 13a 

+  33,m,i» 
+  i7SwaoB,ai 

4>    H(W>DMO 

(■) 

1901,***     

+    SL2D 

1903........ 

+       *M 

1901 „ ..,, 

19040 

lSOft.„ . , 

IflOft - 

4-    m.M 

1007. 

^      XOi 

a  Statistics  not  collected  prior  to  1000. 
b  One  dty  estimated. 
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From  the  foregoing  table  it  will  be  seen  that  the  number  of  cities 
reporting  varied  somewhat,  especially  in  the  first  few  years;  for  the 
last  four  jesiB  they  have  oeen  the  same.  Estimating  the  building 
operation  in  Lowell,  the  only  city  that  did  not  report  in  1904,  the 
totals  for  that  year  were  permits  140,652  and  cost  of  buildinjgs  erected 
$469,318,575.  Comparing  the  last  four  j^ears,  when  the  cities  report- 
ing are  the  same,  the  total  cost  of  buildings  erected  varied  rrom 
$469,318,575  m  1904  to  $678,710,969,  its  highest,  in  1906.  an  increase 
of  $209,392,394,  or  44.62  per  cent.  In  1907  the  cost  of  the  buildings 
erected  in  tnese  cities  decreased  $17,634,683,  or  2.60  per  cent,  as  com- 
pared with  1906,  when  there  was  a  gain  of  $34,090,096  over  1905. 
The  largest  gain  was  in  1905.  Notwithstanding  the  loss  in  1907  the 
total  cost  of  the  buildings  erected  in  that  year  was  $16,455,413,  or 
2.55  per  cent,  greater  than  in  1905,  and  $191,757,711,  or  40.86  per  cent 
greater  than  in  1904. 

Building  operations  tn  the  leading  cities  of  the  United  States  in  1906  and  1907. 


<J%« 


AUeghanr,  Pa. 
Atlanta.  Oa. 


BoAtoii,  Muli 

Brooklyn,  N.V 

BofliJii,  N,  T,.,,„,. 

Qitogq7"i--  -""- 
CJadmuti,  Ohio...... 

CUtahUid,  Ohli» 

ColurobuiL  Obto . . .. . . 

Dajtun,  Ohio,...,,-. 

Denver,  Colo 

DptrolU  Mich. 

Fail  RlvpT,  Mas» 

Gnmd  liApidft.  Mich. 

Hutibnlt  cozm 

XadlPiiapoUa*  Imd, , . , 
Jeraey  CStTTw.  J 

EAiUMCItj,  Mo 

Los  Annlei.Cal.,.., 

Louiivle.  Kr 

LoweU*  Mojia^^^,^,... 

Memphis,  Tenn 

MUfnulPse^WlB.,.,,. 
MhitMAwaSf  MfUQ . , . 

NuliTlile,  Tetm 

Newark.  K.J 

New  Haven,  Conn « * .  ■ 
Ne^  Or^e&n^j  La  .... 

New  York,  N,  y 

Omnhji,  Npbr. ..-_... 

PbJUadelpbia.  Fa 

Pltlabuig,  Pa 

PfOTideooe,  R,  l..,.< 
Biding,  Pa.......... 

tUduDosd,  Va , 

BocliBator,  N.  Y 

8t.  Joflepb.  Uo , 

fit.  Loufs,  Mo 

Bt.  Pan].  Mlim 

San  Fraadsoop  Cal. . . 

ScfftQton,  Pa , 

Seattle,  Woaii. ..„.., 

8y wcu«4Sj  K.  Y 

Toledo^  Oblo , 

WMMhiagboa,  D.  C... 
Womtnkr,UmM 


Nitmb«r 
of  per- 
mlUor 
buUd- 


713 

3,711 

4157 
10,541 
3,130 
7,553 

1^223 

4,705 
275 

1,350 

3,825 

l,fi03 

541 

3,003 

9,358 

m 

3,HB 
3,7Bi 

4,724 
«,124 

1,M6 
087 


TOtAl, 


8,S73 
1,003 
17,872 
3,738 
1,350 
1,347 
740 

i,a73 

S,08« 

3,ei3 
5, sea 

1,007 
7,IB4 
l,0fi7 
1,750 
8,463 
912 


1,174 


Cost  of 


£,lfi6,l« 

12,619,970 

23,0&l,741 

71,442,148 

g,6a6,030 

1,458,105 

64^700,^5 

7,065,7« 

12,973,974 

4,D0B,t75 

3,898,^0 

7,(nO,9M 

13,275,350 

a39,32fi 

2,181,307 

3,732,915 

3,530,908 

4.334,244 

3,823,070 

10,705,480 

13,503,446 

£,11S,1>17 

001,745 

4,345,707 

9,713,284 

0,46fl,l£0 

2,840,212 

10,411,328 

3,013. »» 

6*0Bii,773 

154,064,655 

4,273.  OfiO 

40,711,310 

15,370,  (H7 

3,063,300 

1,645,135 

3,501. i05 

0,175,478 

1,0^,746 

29,938,093 

9,537,449 

34,927,39^ 

3,174,(r75 

11.675,307 

3,313,261 

4,006,038 

11,068,34^ 

3,930,403 


10117. 


Number 
of  per- 
mits or 
buUd* 


Co«  of 
buUdlngs. 


4,ie& 
3,129 
3,54e 
17,307 
3,049 
451 
9,353 
2.215 
8,174 
2,173 

ilm 

4,im 

312 
1,171 

733 
3,003 
1,«B7 

944 
3,^43 
7,500 
2,«34 

441 
3,502 
3,625 
4,060 
3,202 
2,733 

781 
1,880 
7,470 
1,500 
15,350 
3,S3l 
1,201 
I,l¥)3 

701 

i,4ao 

824 
a,  554 
1,«02 

12,12fl 
037 

10,473 
1,299 
1,178 
3,Q15 
1,008 


678,710,009 


184,0155 


12,334,541 

4,5&i,m 

8,350,677 

10,3^,2311 

71,293,844 
8,713,083 
2,120,345 

50,093,080 
7,080,100 

15,S8S,4ff7 
4,lSl,2ed 
3,837,180 
6,340,Q|H 

14,230^300 
1,414.916 
2,063,75* 
4,0&4,335 
5,803,736 
6,006.014 
l,4f72,279 
0,611,023 

13,304,605 
3,078,404 
1,335,317 
4,957,009 

10,771,244 

10,005,485 
3,040,458 
1», 543,530 
2,S24t«43 
5,815,247 
113,372,673 
4,53S,&43 

33,352,075 

13,740,763 
3,234,400 
1,533,050 
1,014,1B4 
6, 7^,615 
1,667,563 

31,809,167 
6,331,937 

91,503,240 
2,435,m4 

13,572.770 
4,399,^ 
3,400,665 

10,215,004 
3,068,306 


Oaln  <+)  or 

lou  i- )  In 

ittrr. 


4-    1143,007 

-  001,373 

-  4,3fl0,393 
'  3,841,515 

-  140,304 
+  56,OK2 
+  1,371,340 
~  5,016,245 
+  614,414 
+  3,915,433 
^  175,086 
4-      9^,800 

-  661,393 
951,050 
475.501 
127,553 
321,430 
362. 73S 

1.673,770 
3.150,391 

-  1,153,558 

-  5,197,750 

-  3,038,513 
+  333,572 
4-  611,332 
+  1.067,960 
^   540,335 

-  790,754 

-  867,808 

-  103,948 
+  716,474 
-41,501,981 
4-      203,593 

-  4,350,435 

-  2,^0,285 

-  768,000 

-  113,085 

-  500,711 
+  577,137 
-f      614,817 

-  S, 045, ^300 

-  3,315,512 
+66,^4,844 
^  360,049 
+  1,007,373 
^      90^,021 

-  1,295,303 

-  I,4d2,743 
+      139,493 


661,076,386  |    -17,(^,683 


Pteiceat* 

agooJ 

gala  or 

lOAitn 

1907. 


+    6.03 

-  1L66 
^  34.63 

-  16.66 

-  .21 
+  -65 
4-  K7. 18 

-  8.68 
+  8.70 
>  22,47 
+  137 
+  ^39 

-  9.30 
+  7.16 
4-  50.63 

-  5lS5 
+  3.61 
4^  fit56 
4-  3&« 

-  59.36 

-  la  72 

-  28.09 
-30,84 
4-  3Sl88 
4-1106 
+  10.80 
+    5.71 

"  ^m 

-  8^34 

-  6i41 
+  1106 

-  36,84 

+    6.1T 

-  ia7i 

~  17.11 

-  10.06 

-  fiig? 

-  33.58 
4-9,35 
+  58.40 

-  26,87 
-33.71 
4-161, 08 
+  12.09 
+  1129 
+  27,44 
'37.58 

-  12.45 
+     141 


-    3.60 
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This  table  shows  a  comparison  of  the  building  industries  in  the 
cities  in  1907  and  1906.  Of  these  49  cities  24  showed  a  decrease 
and  25  an  increase.  The  total  of  the  increases  was  $74,176,290:  the 
decreases  totaled  $91,810,973,  a  net  decrease  of  $17,634,683.  While 
the  total  cost  of  buildings  decreased,  the  total  number  of  permits 
increased  from  181,174  to  184,055.  The  city  showing  the  greatest 
decrease  in  1907  in  cost  of  buildings  was  New  York,  which  fell  oflF 
in  value  $41,591,982,  or  26.84  per  cent.  In  1905  the  value  of  build- 
ings erected  in  New  York  was  $178,032,527.  St.  Louis,  after  enjoy- 
ing great  prosperity  in  the  building  industry  since  the  time  just  pre- 
ceaing  the  Louisiana  Purchase  Exposition,  showed  the  second  largest 
decrease,  $8,045,526,  or  26.87  per  cent.  The  city  showing  the  next 
largest  decrease  was  Chicago,  which  reported  a  falhng  oflF  of  $5,616,245, 
or  8.68  per  cent,  and  the  proCTessive  city  of  Los  .^oigeles,  wnich  has 
shown  remarkable  increases  of  late  years,  also  showed  a  decrease.  The 
cause  of  the  falling  off  in  Los  Angeles  does  not  appear  to  have  been 
so  much  due  to  the  financial  depression  as  to  the  scarcity  and  high 
cost  of  material.  Baltimore,  after  showing  large  gains  in  1904  and 
1905,  caused  by  the  fire  of  1904,  was  found  in  both  1906  and  1907  in 
the  list  of  cities  showing  a  decrease  in  the  cost  of  its  building  opera- 
tions, though  they  were  more  than  twice  as  great  in  1907  as  m  1903, 
when  the  cost  was  $3,327,225.  Philadelphia,  Boston,  and  Brooklyn 
also  showed  decreases  in  1907.  Brooklyn,  nowever,  nearly  held  its  own, 
the  decrease  being  only  $149,304,  or  0.21  of  1  per  cent,  the  best  show- 
ing of  any  of  the  very  large  cities  where  general  conditions  prevailed. 
In  San  Francisco,  owmg  to  local  conditions,  the  increase  was  $56,574,- 
844,  or  161.98  per  cent.  In  the  other  cities  the  increases,  where 
shown,  were  with  few  exceptions  small.  In  Cambridge,  which  showed 
the  largest  proportional  gam,  except  San  Francisco,  several  large  mer- 
cantile ouildin^s  were  erected,  which  swelled  the  total,  and  in  Cleve- 
land the  building  industry  dia  not  seem  to  have  been  affected  by  the 
general  financial  trouble,  and  reported  an  increase  of  $2,915,433,  or 
22.47  per  cent,  over  1906.  Milwaukee  showed  an  increase  of  over 
$1,000,000,  due  to  the  increased  number  of  fireproof  or  fire-resisting 
buildings  erected. 

Character  of  buildings  erected  in  the  leading  cities  of  the  United  States  in  1907. 


City. 


Atlanta,  Oa 

Boston,  Mass 

Brooklyn,  N.Y 

Buffalo,  N.Y 

Cambridge,  Mass 

Chicago,  111 

Cincinnati,  Ohio 

Cleveland,  Ohio 

Columbus,  Ohio 

Dayton,  Ohio 

Denver,  Colo 

Detroit,  Mich 

Fall  River,  Mass 

Grand  Rapids,  Mich . 

Hartford,  Conn 

Indianapolis,  Ind 

Kansas  City,  Kans . . . 

Kansas  City,  Mo 

Los  Angeles,  Cal 

LouJs%^)e,  Ky 

Lowell,  Maaa 


Brick  and  stone. 

W< 

Number 

Number 

of  p*r- 
mitB. 

«.Sr4,Mft 

of  per- 
mfu, 

1,4»8 

xm 

SAfi 

iafi07<ae7 

MS 

n,t32 

fi7,flgo,2l3 

2,m 

ia& 

2.91S,flS9 

1,734 

^ 

urn  000 

m 

7.M3 

43,301,  WM) 

a.310 

534 

ft.  528,  m 

706 

E.(®1 

e,5fiB,%2 

a,istT 

076 

2,m,fm 

I.4IS 

\m 

3,044,  «Q0 

ipOse 

i.6» 

5.flM,  115 

A\h 

400 

fi^OOO.OOO 

1S42 

.3» 

7*1, 30n 

ifla 

fll 

mi.-m 

H2 

131 

2,845, 03ft 

^ 

3ria 

h^m.  m 

2,044 

4T 

413.000 

sa 

S8Q 

4,^4,532 

hm 

219 

4,7fl3.*^ 

t,S10 

27S 

1.512, 90 

1^400 

n 

£31,100 

m 

t2,322p«n 

4,ai7,41S 
1&,701^OOO 

4,«0a,a) 
hmum 

T,2»^3Q0 

40f>,ocn 

071. «» 
3.360,491 
I.D40,f7f 
3*071,135 
7.195^001 
i,333;ma 

474,  Ni 
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Charoeier  o/buUdingB  erected  in  the  leading  cities  of  the  United  States  in  1907 — Continued. 


Ct^. 


Brick  ftnd  stooe. 


Namber 
of  per- 
mits- 


Value. 


Wood. 


Number 
of  po^ 
mItB, 


Vftltu. 


Uemphu,  Teon, 
MUwftttk«e.  Wis 

NflwuiTH.J 
K«vr  Hmnn.  Conn, 
NflirYoft,k.Y.. 
Onydu,  Nebr. . .  „ 
PbiUkdi^plilA.Fft.. 

PinibaiKtPm 

PnwUtencerR*!-- 

BrndiDg,  Pa 

BkJunond,  Va 

Bnebealer,  N.  y... 

fit.  Joseph,  Mo 

St.  Loufo,  Mo 

Bt*  P&ul,  Mixm 

eui  Truodseo,  CaI 

Siltraiiton.  Fa 

0i«tUe,  Wuh..... 
l^racuH,  N.  Y . , . . 
WftibiiWtoD,  D.C. 
Woioester,  Ifaai.. 

TolaL.„.„. 


13S 

iw 
367 
29Q 
631 
Q» 

]p«31 
105 

»,066 
607 
M 
700 
305 
IQ 

2,313 

lao 

IplBO 
45 

dQ 

56 

BBl 
4A 


12,703,170 
fi>  071,128 
4,095,530 
l,0t3,06G 
3JftlJ74 
1,272,  (»a 

«0,I90.3» 
2,3Q5,d<0 

3»J7B,^5 
7,502,709 

ifQag,goo 

1,40<»,55D 
1.488,850 
2,53»,T90 

fi27,lT5 
1^,023,897 
2,540,g75 
$l,ft2S,S93 

567,9191 
5,70ft»^5 
1,739,106 
6,ltt&,B16 

901,050 


1.517 
2.373 
1.4fl4 
2tmi 
385 

4fi 

1,330 
664 


fl,g41,754 

4,292,795 
4,37S.71}5 
633.076 
6,362,345 
1,244,076 
5,234,206 
t.»35,325 
S2,7BO 
3,25^,209 
1, 706,050 


277 

1.298 

421 

3,7W 

l.lfi7 

7,453 

458 

5,4£0 

032 

835 

473 


332,054 
3.373,675 

581, C32 
l/03«.iai 
2,474,355 
32,579,343 
1,686,250 
6,3|g,e07 
1,746.118 
1,488,380 
1,341,733 


43,145 


409,434,858  \      ft7J38 


154*005,  fi2fl 


This  table  shows  the  character  of  the  buildings  erected — that  is, 
those  of  brick  or  stone  or  other  fire-resisting  material  and  those  of 
wood.  Of  the  49  cities  reporting,  44  reported  by  classes  for  1907 
as  compared  with  35  for  1906.  Of  the  permits  issued  or  buildings 
erected,  60.88  per  cent  were  for  wooden  buildings  and  39.12  per  cent 
for  fire-resisting  buildings,  thus  sTiowing  that  even  in  the  larger  cities 
of  the  country  the  buildings  of  wood  are  greatly  in  excess  of  the  fire- 
resisting  and  more  permanent  buildings,  although,  as  one  would 
expect,  the  value  of  the  latter  class  is  much  greater  than  that  of  the 
former,  $154,005,626,  or  27.33  per  cent,  being  the  total  cost  of  the 
wooden  and  $409,434,858,  or  72.67  per  cent,  the  total  cost  of 
the  brick  or  stone  buildings.  A  further  evidence  of  the  value  of 
the  dMFerent  classes  is  shown  by  the  individual  cost;  the  average  cost 
of  brick  or  stone  buildings  was  $9,490  compared  with  $2,294  for  the 
wooden  buildings.  Philadelphia  shows  the  largest  number  of  brick 
or  stone  buildings  erected  and,  with  the  exception  of  Reading,  the 
smallest  number  of  wooden  buildings.  The  average  cost  of  the 
former  was  $3,221  and  of  the  latter  $1,800.  In  New  York  the  average 
cost  of  brick  or  stone  buildings  was  $49,693.  There  were  no  wooden 
buildings  erected  in  the  borough  of  Manhattan,  those  reported  being 
in  the  Bronx;  nor  were  any  erected  in  Reading.  Of  the  larger  cities 
Brooklyn,  next  to  New  York,  reports  the  greatest  cost  of  brick  or 
stone  buildings,  although  the  average  was  comparatively  small, 
bem^  $9,^10.  In  Chicago,  too,  the  average  cost  of  brick  or  stone 
builduigs,  $6,161,  was  low.  The  substantialcharacter  of  the  buildings 
erected  in  San  Francisco  is  shown  by  the  average  cost,  the  1,190  brick 
or  stone  buildings  averaging  $43,638.  In  Cambridge,  the  average 
cost  was  $46,000  for  fire-resisting  buildings.  In  Lowell,  the  average 
was  $40,854.  The  highest  average  of  all  cities,  however,  was  $60,0^, 
in  Seattle.  San  Francisco  reports  the  largest  number  of  wooden 
buildinss,  7.453,  costing  $32,579,343,  an  average  of  $4,371  each. 
The  omy  otner  city  reporting  wooden  buildings  to  the  cost  ol  or^^t 
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$10,000,000  was  Chicago,  which  erected  2,310  buildings  of  this  char- 
acter at  a  cost  of  $15,702,000,  or  an  average  of  $6,797  per  building — 
a  greater  average  than  for  buildings  of  stone  or  brick,  and  a  very 
high  average  for  this  class  of  structure.  In  the  Bronx,  New  York 
City,  there  were  erected  1,094  wooden  buildings  at  a  cost  of 
$6,234,205,  or  an  average  of  $4,784  each.  The  cost  of  the  wooden 
buildings  erected  exceeded  the  cost  of  the  fire-resisting  buildings  in 
15  cities,  namely:  Atlanta,  Buffalo,  Detroit,  Grand  Rapids,  Indian- 
apolis, Kansas  City,  Kans.,  Los  Angeles,  Minneapolis,  Newark,  Provi- 
dence, Rochester,  Scranton,  Seattle,  Syracuse,  and  Worcester. 

PRODUCTION. 

In  the  following  table  will  be  found  a  statement  of  the  value  of 
the  clay  products  of  the  United  States  in  1906  and  1907: 

Value  of  the  products  of  clay  in  the  United  States  in  1906  and  1907,  by  States  and 

Territories. 


aUte  QT  Territory. 


1906. 


Drlj^and      p^rt«ry. 


Total. 


IDOT. 


Bflcltwid 


PottBiy. 


TbtttL 


Alabama... 

Al1)S013fl...^. ,. 

AjkaoBaB--' .........  ^ 

CAllfonilfl .„ 

Golondo 

Ootiiiectlcat    and    Hhode 

Irtand . 

Delaware.. 

DUtrlct  of  Columbia. . . . . . 

Florida... , 

Georgia 

Idaho  and  Kevada,  „.*,.. 

nunolfl 

IndluDs.,,..« 

Indiaa  Tonitory , . . 

Iowa 


Kant  lacky . . . . . . 

LoidsiADa..,-.. 

HalnD 

Uarylazid 

HuaochuflettB. 


Mli^Hlppi. 

UlBftoun.... 

ICODtanA 

Nobraslta........ 

NewHcunpBiilrD, 

Npiw  J^imy. 

NewMexloQ..,,* 

New  York 

NorttiCaniliiui-. 
North  naJtiiU, , . 

Obio 

Oklahoma-...  ^.. 
Oittgon .......... 

PstiB^lT&aLa. ,  -  ■ 
South  CarcUiiav. 
South  Dal^ota,.. 

Tenueawe.- 

T«xaa... 

Utah.,. ,. 

Vennoat 

VLn^nla. 


Weat  vTiglnLa. 
WLiGoaitii. .... 

WTondng 

OtiwrBtat«et.. 


I1,6G0,9D3 

93,  aw 

fil2,6W 
4,265,033 

1,613,  Tfll 

289.  Ml 

2,3^,307 

3,411.  oer 
a,  493.  an 

2,425,214 

804,277 

680,370 

1,7¥13.(M0 

1,895, ly^ 

1,7^3,367 

l,60a,27» 

S3i,7es 

8,B2H,774 

207,209 

990.703 

736,051 

10,079,011 

12,006, 2tM) 

l,170;5ti8 

260,  B73 

17, 023,  £06 

24t,lll 

506,102 

l9,a6S,71H 

905,212 

58,175 

l,40S,45g 

l,8aO,9S3 

432,344 

112,3«ft 

1,960, 07a 

1,4&B,S2I 

1, 194,757 

1,215,172 

74,321 


¥37.096 


l»,5CO 
98,  M7 
47,0^ 

a  133, 444 


^a&7 


982,903 
933,fl93 


^,000 

167,209 
6,420 

373,409 
2n,534 
51,110 


7,m, 


6&B 


1,^347 
11,770 

13, 990,' 359^ 


lb) 
2.410,317 
^.260 


214, 76g 

108,635 

2,100 


41,560 

1,6«5,5S5 

13,170 


5«7,S20 


|],68&^S99 

93,f»4 

532,194 

4,3&4,230 

1,^1.088 

1,747,205 

337,768 

535,139 

289.644 

2.400,624 

2^2,889 

13,634,181 

7,156,234 

290,790 

3,460.027 

2,433,371 

2,5^,  423 

900.6tt7 

6S0.370 

2.172,733 
1, §44,477 
l,fi03.379 
S51,DfiO 
6,696,275 

990,  Toe 

736,051 

17,362,209 

152,599 

I3,i76,007 

1,182.33^ 

269.973 

31,014.165 

241^111 

506  J32 

31,774,611 

S30,4g! 

58,175 

1,620,226 

1,969. 5«6 

634,444 

112.308 

1,966,078 

1,499,^ 

2,783,312 

1,327,342 

74.831 

587,820 


101,462 

519,336 

5,012,699 

1,997,331 

1,361,47* 
100,440 
322,084 
354,575 

2,456.352 

3g7.0f78 

12.216,323 

5,9S8,970 


127,745 


16,K0 
97,83S 
44.144 

» 123, 116 


i,8SS 


1,004,166 
869,154 


tl,  754, 409 

101,463 

536,386 

6.740.SS7 

2,041,475 

1,484,5» 
199,440 
322, 0B4 

354.575 
2,490,237 

327,078 
13,220,481 
6,858,124 


3,709,903 

2,370,a'i« 

2,444,743 

922,877 

658,913 

I,5l9,4ft5 

1,826,076 

1,786,190 

1,689,9.13 

l$25,4D§ 

6,830,681 

953,432 

510,599 

9,010,834 

180.381 

9,£3S.376 

1,305,600 

287,919 

16,807,631 

664,  M2 

545,830 

18,981.743 

40,107 
1,440,647 
3,40l,3Sa 
633,387 
109,500 
1,611,335 
1,801.239 
1,481,255 
1,118,987 

sa.Mi 


18,882 

166,621 
5,093 

366,897 
302,744 
61,574 

21,121 

miK? 

4,985,636 

1,934^  49t' 
10,222 


13,533,199 

I,309.S78 
14,350 

'  '167,215' 
156^171 


%«5 

2,159,132 
8,832 


594,937 


ToUl 

r*roBntottotal-- 


129,591,838 
80.48 


31,440.884 
19L53 


161,032,722 

loaoo 


l^,796.«5 
81.09 


30,143,474 

m»7 


3«  728, 765 

2,370.008 

2,611.364 

938,570 

658.913 

1,886,362 

2,128.820 

1.847,704 

1,689,933 

846.529 

6,898.871 

372,873 

963,432 

510,599 

16,OOa,460 

180,984 

11,773,874 

1,315.823 

387,919 

30,340,830 

064.Sia 

A45,8» 

30,»i.an 

843,379 

40,107 

1,613.862 

3,557,561 

033,387 

100,500 
1,611,385 
1,921. iS4 
3,040,887 
1,137,819 
88^340 

594,937 


158,942.309 
iOOiOO 


'  F^Pdaaed  by  Coancctlent  alotio. 


fr  Imdoded  In  oth/tit  Slate*. 
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This  table  shows  that  the  marketed  clay  products  of  the  United 
States  in  1907  were  valued  at  $158,942,369,  as  against  $161,032,722  in 
1906,  a  decrease  of  $2,090,353,  or  1.30  per  cent. 

Of  the  output  for  1907,  the  brick  and  tile  of  this  classification,  the 
materials  which  enter  most  largely  into  structural  and  engineering 
arts,  were  valued  at  $128,798,895,  or  81.03  per  cent,  and  the  pottery 
or  finer  CTade  of  goods  was  valued  at  $30,143,474,  or  18.97  per  cent. 
These  relative  percentages  about  80  and  20  have  been  maintained  for  a 
number  of  years.  In  1905  the  value  of  the  brick  and  tile  products  was 
$121,778,294,  or 81.35  percent,  and  the  pottery  products $27,918,894, 
or  18.65  per  cent. 

Every  State  and  Territory  contributes  to  this  total,  though  in  Rhode 
Island  and  Nevada  there  were  not  a  sufficient  number  of  producers  to 
permit  the  publication  of  State  totals  without  disclosing  individual 
statements,  so  that  these  States  are  combined  with  contiguous  ones. 

Value  of  the  day  products  of  the  United  States^  by  States,  in  1906  and  1907,  showing 
increase  or  decrease,  with  percentage  of  increase  or  decrease. 


BUtnK 


lOOV. 


1007. 


Inetftaae  (4-) 
aDdde(*rsA0a 
C->lnl9tJ7, 


age  of 
InDroaae 


1907, 


Azfxonft, , . , ,„»*...»»*,.*. 

Ark&tti^As . ..........  ^ 

CaMfonilfl ...,,....,,,,„„ 

Golorado 

Coimecttciit  and  HhcKic  Istand. 

Ddnvane. 

Dlstriet  of  Columbia _ . 

Florid*, , 

Qwigla .,......,., 

Jdfrho and  XevaUft. 

JWhuiis ..,. .,. 

lndl*n*, 

loira. , . . , , , 

Kanua 

Kentucky 


MuyLftOd. 


MUmewitA. ...... 

Mlaalsstppl.. 

MlnoDri, 

UontAin 

NebFMka. . 

New  Huopihire. 
NeirJoriey...... 

New  Mexico , 

New  York.,*,.., 
NortbCiiroLliyi.. 
North  OakoU.,, 
Oblo. 


QklAhomA . . . .  „ 

South  CaronniL. 
South  Dakota** 
TemiesBee . . .  ^  _ . 

Texas,**.. 

UtAh, 


Vermont 

Vligljiia. * 

WftBhlqgtoii... 
West  VTislnia* 

WlscoftttlQ 

Wyoming.*,,. 
Otb^r  Btntflfl. . 


Tot^„* 


632,  IM 

1,331,088 

1,747,206 

237,768 

33fi,13a 

280,644 

2,40O,«24 

282,  BSD 

32, 634,181 

7,1SS,234 

3,4*J9,037 

2,4^,n 

2,a*2,423 

S00,fj97 

tm370 

2,136.Si!g 

2.172,733 

1,844,477 

l,tX)3,279 

Bsi.oaa 

207,290 
900,708 
736,  O&l 

17,362, 2S& 
152,509 

lS,S7d,607 

1JS2,33S 

2fflJ,S73 

3U0HtlBS 
0  540,901 

aw,  laa 

21.771.011 

S30,48l 

5B, 175 

U«2O,220 

1,90!»,5Q8 

634,444 

112,3CS 

1,0(30,078 

it  «m',  iStn 

2^^,313 

1,2^7,342 

74,321 

fr6S7,82Q 


|1,754,4(» 

10J,4^ 

536, 2B6 

5,740.537 

2,041,475 

3.484,662 

100, 4tt 

322,0^ 

354,576 

2,490,237 

327,078 

13^220,489 

6,858,124 

^,728.785 

2,370,058 

2,611,3^ 

028,570 

658,013 

1,886,302 

2,128,K30 

1,847,764 

1,689.933 

g46,5^ 

6L8g8^S71 

272.872 

053,432 

510,69(9 

16,006,460 

ISO, 384 

1I,773,S74 

1*315,823 

3S7,&ie 

30,340,830 

flW,fi32 

54£,839 

843,370 

40,107 

1,613,802 

Sr,  557, 561 

633. 3S7 

109,500 

1,611,335 

1,921,034 

S,  040,387 

],127,S10 

88,340 

b  504, 937 


+  Wo.  510 

+  7,7ti& 

+  4,092 
+1,370,307 

+  210,387 

-  2€2,613 

-  47,328 

-  13,055 
+  64,^1 
+  89,613 
+  44,189 
+  580,308 

-  300.110 
+  250,758 

-  63,313 
+  18,  Ml 
-«-  27,873 

-  21, 457 
'  250,177 

-  43,913 
+  3,287 
+  80,654 

4,551 

+  202,596 

-  24,427 

-  37,27ft 

-  215,452 
—1,355,809 
+  27*e«5 
—2,103,733 
+  133,484 
+  18,046 

-  673,335 
+  123,611 
+  39,647 
-I,4a2,flfiO 
+  12,8DS 

-  18,068 

-  6,304 
+  587,003 

-  1,057 

-  2,Sb8 

-  354,743 
+  4^,05r} 
+  a57,075 

-  09,523 
+  14,019 
+  7,117 


+  3.88 
+  8.29 
4-  ,77 
+31.64 
+  11.49 
-ISlOS 

-moi 

-  3.00 
+22.42 
+  3.73 
+  1&62 
+  4.64 

-  4.19 
+  1.4& 

-  2.56 
+  ,73 
+  3.0ft 
^  3,15 
-1L71 
,*  2,02 
+  .18 
+  5,40 

-  *53 
+  3.03 

-  8.22 

-  3.76 
-29.67 

-  7. 81 
+  L8.14 
"U16 
+  11.29 

+  aeo 

-  2.1 
+22.85 
+  7.83 

-  6.81 
+  L55 
-3l.0tt 

-  ,39 
+29,85 

-  ,17 

-  2.65 
-1&04 
+28.14 
+m7B 

-  8.11 
+18.  S6 
+  1. 21 


14U,032|733 


lfi8,{Na,360 


^2^,353 


-  1.30 


a  Indudes  Indian  Territory. 

fr  Indodes  pottery  produote  which  could  not  be  separately  cV&m\&«^  ^VYiowX  ^\M^<(^^kx^\w^xS.^>Qa^. 
figuree. 
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Of  the  States  and  Territories  represented  by  the  47  totals,  25 
showed  gains  and  22  losses  in  1907.  Thirty-seven  showed  gains  and 
11  losses  in  1906,  there  being  one  more  total  than  in  1907  by  reason  of 
Indian  Territory,  which  is  now  merged  with  Oklahoma,  m  1907  the 
increases  ranged  from  $3,287,  or  0.18  of  1  per  cent,  in  Michigan  to 
$1,376,307,  or  31.54  per  cent,  in  CaUfomia;  and  the  decreases  ranged 
from  $1,057,  or  0.17  of  1  per  cent,  in  Utah  to  $2,103,733,  or  15.16  per 
cent,  in  New  York.  The  gains  and  losses  do  not  appear  to  be  confined 
to  any  definite  portions  of  the  country.  The  largest  gain  and  the 
largest  loss  may  easily  be  accounted  for,  the  former  by  tne  local  con- 
ditions produced  by  the  earthquake  and  fire,  and  the  latter  by  the 
decrease  in  the  brickmaking  industry  along  Hudson  River.  (5f  the 
11  States  which  showed  decreases  m  1906,  8  showed  decreases  in 
1907 — Maryland,  Montana,  Nebraska,  New  York,  South  Dakota, 
Vermont,  Virginia,  and  Wisconsin.  In  1906  none  of  the  leading 
clay- working  States,  except  New  York,  showed  a  decrease;  in  1907 
all  of  the  first  five,  except  Illinois,  show  large  decreases.  Next  to 
CaUfomia,  the  State  showing  the  largest  increase  was  West  Virginia, 
which  reported  a  gain  of  $857,075,  or  30.79  per  cent.  This  gain  came 
from  an  mcrease  m  both  the  brick  and  tile  and  the  pottery  products 
of  the  State.  UUnois  and  Texas  also  showed  lai^  gains,  over 
$500,000  in  each  State.  The  largest  decrease,  next  to  New  York,  was 
Pennsylvania,  where  it  was  $1,482,990,  or  6.81  per  cent.  New  Jersey 
also  showed  a  loss  of  over  $1,000,000,  and  Ohio  one  of  $673,335,  or 
2.17  per  cent. 

In  the  following  table  will  be  found  a  comparison  of  the  several 
varieties  of  clay  products  marketed  in  1906  and  1907,  showing  the 
actual  gain  or  loss  in  each  variety  and  the  percentage  of  gain  or  loss  in 
each  variety: 

Valtie  of  the  products  of  day  in  the  United  States  in  1906  and  1907  y  with  increase  or 

decrease. 


Product. 


1900. 


1907. 


Increase  (+) 
anddecieaae 
(-)  in  1907. 


Percent^ 
age  of 
increase 
(+)aiid 


1907. 


Common  brick 

Vitrified  i)a\ing  brick  or  block 

Front  brick 

Fancy  or  ornamental  brick 

Enameled  brick 

Drain  tile 

Sewer  pipe 

Architectural  terra  cotta 

Fireproofing  and  torra-cotta  lumber. 

Uollow  building  tile  or  blocks 

Tile  (not  drain) 

Stove  lining 

Firebrick 

Miscellaneous 


Total  brick  and  tile. 
Total  pottery 


$61 

7, 

7, 


300,606 
857,768 
805,323 
207,119 
773,104 
543,280 
114,967 
739,460 
652,181 
934,357 
634,896 
743,414 
206,868 
968,394 


$58,785,461 

9,654.282 

7,329,360 

361,243 

918, 173 

6,864,162 

11,482,845 

6,026,977 

3,162,458 

1,088,165 

4,551,881 

627,647 

14,946,045 

3,000,201 


-$2,515,286 
+  1,796,514 

-  565,968 
+  154,124 
+  145,060 
+  320,873 
4-  367,878 
•f   287,517 

-  489,728 
+   153,808 

83,017 

-  115,767 
•f   789,177 

-  968,198 


129,501,838 
31,440,884 


128,796,805 
30,143,474 


-  702,043 

-  1,287,410 


Grand  total 161,032,722 


I 


158,942,369 


2,000,858 


-  4.10 
+22.80 

-  7.17 
+74.41 
+18.76 
+  4.90 
+  8.31 
+  &01 
-18.41 
+16.46 

-  1.79 
-1&57 

+  &ao 

-24.78 


-  .61 

-  4.18 


-  1.80 


This  table  more  than  any  other  shows  in  concise  form  the  indus- 
tries in  the  4wo  years  under  review,  and  shows  at  a  glance  the  total 
value  of  the  several  products,  as  well  as  the  gain  or  loss  in  1907  com- 
pared  with  1906.    Seven  of  the  items  given  in  the  table  show  a 
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decrease,  and  8  show  an  increase,  the  grand  total  showmg  a  decrease 
of  $2,090,353,  or  1.30  per  cent. 

The  only  important  product  to  show  a  large  gain  was  vitrified 
paving  brick,  wnich  increased  in  value  $1,796,514,  or  22.86  per  cent. 
Fire  brick  made  the  next  largest  gain — $'if39,177,  or  5.20  per  cent. 
Next  to  common  brick  this  is  the  product  of  greatest  value. 

The  product  showing  the  largest  proportional  gain  was  fancy  or 
ornamental  brick,  which  increased  74.41  per  cent.  As,  however,  this 
is  one  of  the  least  important  branches  of  the  industry  and  varies 
much  from  year  to  jear,  no  significance  can  be  given  to  this  increase. 

The  enameled-bnck  industry,  although  small,  appears  to  be  steadily 
growing  and  reached  a  value  m  1907  of  nearly  $1,000,000,  showing  a 
gain  of  $145,069,  or  18.76  per  cent. 

The  use  of  drain  tile  seems  to  be  extending,  as  indicated  by  the 
increased  value  of  this  product  from  year  to  year.  In  1907  it  gained 
$320,873  over  1906,  or  4.90  per  cent.  Its  principal  use  is  in  the  Middle 
Western  States,  though  it  is  spreading  to  other  portions  of  the  country. 

Sewer  pipe,  the  product  or  third  largest  value,  made  a  fair  ^ain  m 
1907,  considering  the  depressed  condition  of  aflFairs.  This  gam  was 
$367,878,  or  3.31  per  cent. 

The  product  of  greatest  importance,  common  brick,  showed  the 
greatest  loss  in  1907 — $2,515,235,  or  4.10  per  cent.  This  decrease 
was  not  confined  to  any  one  section  and  can  only  be  accounted  for  by 
thegeneral  falling  off  m  building. 

Tne  front  brick,  fireproofing,  and  tile  (not  drain)  industries  all  showed 
decreases.  As  these  products  are  all  used  in  the  higher  class  of  structures, 
their  decrease  woidd  indicate  a  falling  off  in  this  class  of  buildings. 

The  foUowing  table  shows  the  products  of  clay  in  the  United  States 
from  1898  to  1907,  inclusive,  by  varieties  of  products^  together  with 
the  total  for  each  year  and  the  number  of  operating  nrms  reporting: 

Products  of  clay  in  the  United  States,  1898-1907,  by  varieties. 


Yew^^. 


NTjmbarof 
Dperating 
Srma  re- 
porting. 


Common  brick. 


Vitrified  paving  brick. 


(thouAandi)^ 


VAlue, 


A.v«rage 

prjoeper 
thouiiaiid. 


QuftntitF. 
(thcnuaoaq) 


VaJufi. 


ATurage 
prteoper 


188i 

1900 

1900 

1901...... 

1«B 

IftB...... 

IflW 

ieo6 

i«», 

1W7 


5.971 

6,475 
6,421 
6,040 
6,034 
6,  Ids 
fi,P25 
fi,S57 


8,f7S,C«7 
8,463,0^ 
8.d6A,in 
»,ai7,35^ 
10,027,033 


130,1^.704 
3ff,fiS7.a2a 
3S,d21,M4 
45,  £03.076 

fiO,  532,075 
M.76S.568 

S8,79B,m 


tS.2S 

5.41 
5.66 
5.77 
5.07 
&P7 
6.25 

0.00 


474,419 
S80,7S1 

605,077 
617402 
054,490 
735.4^ 
Ofi5,S7» 
7SUW4 


«4, 01ft,  823 
4,750,424 
4,7M,124 
5,484.134 
5,744,53Q 
fi, 45a. 845 
7,M7,425 
#,70a,7lO 
7^867,768 


18,47 
8.18 
8,71 
9.00 
U.31 
0.M 
10.28 
10.07 
10.45 
ILOI 


Ymr^ 


Front  fadck. 


QOAntltf, 
(thou- 


V»|tJB. 


ia».„.... 

205,8^ 

18M..„-.. 

4.^.817 

lOOO. 

^,516 

1901. 

416,343 

IMS. 

458,391 

190S...*... 

433,016 

1B04-.-,,.. 

4M,l5t 

IflOft....... 

«1,«00 

1«B....... 

m,m 

1907..,..,. 

5S6,Ma 

»3,57a.38fi 
4,767,343 
3,M4,670 
4,706,737 
fi,31S,0QS 
^,402,801 
£,Ad0.13t 
7  JOB,  032 
7,8»5.K3 
7,32»,3flO 


piiM  par 
tboti- 


IU.08 
10,86 
11,00 
11.34 
11.00 
12. 4S 
12,fi0 
13. 0 
12. 7T) 
IZSi 


¥uBEy  or      Eoun- 
onuunen-  ,     el«d 
tAl  brick        brick 


«368,«73 
476  JOI 

372,131 
335.206 
328,387 
300.233 
303,907 
^)7J10 
361,243 


127^.093 
329,909 
323,830 
463,709 
471,183 

545.307 
03Q,27» 
773,104 
9ia, 173 


Fire  brick 


«6. 093. 071 

8,641,882 

».  830, 51 7 

t>,  870.421 

11,970,511 

U4, 01^.389 

UJt>7,ft7a 

12,735.404 

14, 201],  868 

14,946,045 


atove 
lining 


Brftlntlls 


(-) 

t416,^0 

4ffii,fti] 

433,371 

(-) 

645,432 
743,414 
627,647 


^,115,318 
3,882,3^ 
2.076,281 
3  J  43, 001 
3.500.787 
4,699,214 
5,34M.5&& 
5,850,210 
6.543,2S0 
6,864,162 


•  Stove  lining  not  separately  clasiifled  prior  to  1809  is  Inciudnl  Vn  &c«  \)t\c:k.  Vti  VSRS^\  Vii\c2vM»d;^T^Rnv^ 
in  1904. 
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ProdvjcUofi 

'lay  in  the  United  States,  1898-1907,  by  varietieS'-Contmiied, 

YftttT. 

SewarptpB 
(value). 

(TfllUB). 

Flreptoof- 

Ing 

(value). 

HoUow 

balldiug 

tlteor 

blocks 

(VBiUfl). 

Tite.  oot 

drain 

(v^ue). 

Miscdl*. 
Bfloua 
(vaJu»), 

Pottary 
(vaiwiU 

Total 
vala*. 

1808, 

1^- 

190O....... 

IBOl 

1902 1 

1903_ 

1904.,,..,, 

1905 

1906,. 

1907.. 

*3, 791, 057 
4,550,334 
5,842,562 
0,730,969 
7.174,882 
8*525,360 
9,187,423 
10,007,080 
11,114,967 
11,482,845 

|2,043,32fi 
3,027,632 
2,372,568 
3,307,082 
3. 526.000 
4.673,028 
4.107,473 
5,003,158 
5,  739,  460 
0,020,977 

11.000,043 
1,665,066 
1,830,314 
1,800,309 
3,175,603 
2.708.143 
2,502,603 
3.0M,S36 
3.652,181 
3,102,453 

(«} 
(») 

k 

11,153,300 

1,126,498 

1,004.287 

034.357 

1,083,165 

|l<  746.024  12,000,743 
1,276,300     0,065,028 
2,349,*»     2.SO0,O36 
2,887,650     2,045,268 
3,022,863     3.078,712 
3,505,329     3,073,856 
3.023,428     3,060,282 
3,647,730     3,564.  in 
4.634,808     3,988,304 
4,551,881     3,000,  aOl 

»l4,5S9,2'i4 
17,250.250 
10,798.570 
22,463,860 
24,127,453 
26,436,052 
25,168,270 
27,9i8,S04 
31,440,864 
30,143.474 

I*74,48t,6fi0 
95,797,370 
9(5,213,3*5 
110,211,5^7 
122,109,531 
131,062,421 
131,023,  ;J48 
149.697. Is3 
161.032,722 
158.042,369 

a  Hollow  building  tile  or  blooka  included  in  flreprooflng  prior  to  1903. 

This  table  shows  the  growth  of  the  clay-working  industries  during 
ten  years.  In  this  decade,  the  industries  have  made  great  progress, 
both  in  quality  and  quantity  of  ware.  Improvemente  in  tne  proc- 
esses of  manufacture,  especially  looking  toward  economies  in  pro- 
duction, have  been  made.  The  total  value  of  the  clay  products 
ranged  from  $74,487,680  in  1898  to  $161,032,722  in  1906,  1907  show- 
ing a  slight  falling  off.  This  is  a  difference  between  the  maximum 
and  minimum  of  $86,545,042,  or  116.19  per  cent. 

In  1907  the  maximum  total  was  reacned  in  only  6  products,  viz, 
vitrified  paving  brick,  enameled  brick,  fire  brick,  dram  tile,  sewer 
pipe,  and  architectural  terra  cotta. 

The  maximum  quantity  of  common  brick  was  reached  in  1906, 
10,027,039,000,  and  the  maximum  value  in  1905,  $61,394,383.  The 
average  price  per  thousand  ranged  from  $5.18  in  1899  to  $6.25  in 
1905. 

Front  brick  reached  its  maximum  quantity  and  value  in  1906. 
and  its  highest  average  value^  $13.12,  in  1905.  Fancy  or  ornamental 
brick,  although  it  increased  m  1907,  reached  its  maximum  in  1899, 
since  which  time  it  has  been  declining  almost  continuously.  Fire- 
proofing  reached  its  maximum^  $3,652,181,  in  1906  and  declined  to 
$3,162,453  in  1907.  Hollow  building  tile  or  block  has  been  separately 
classified  only  since  1903,  when  it  was  reported  at  its  highest  value, 
and  has  declmed  steadily  since,  imtil  1907  when  it  showed  a  slight 
increase,  although  it  did  not  reach  the  value  reported  for  it  in  1905. 
Tile,  not  drain,  reached  its  maximum  in  1906,  and  showed  a  decrease 
in  1907.  Pottery  in  the  period  covered,  showed  almost  a  uniform 
increase,  reaching  its  maximum  in  1906. 

The  vitrified  paving  brick  product  showed  its  maximum  quantity 
and  value,  as  well  as  its  highest  average  price  in  1907,  which  indicates 
the  increasing  popularity  of  this  material.  Its  consumption  as  a 
structural  material  seems  also  to  be  increasing.  The  increase  of  the 
maximum,  in  1907,  over  the  minimum,  in  1898,  was  $5,637,460,  or 
140.35  per  cent.  The  average  price  ranged  from  $8.18  in  1899  to 
$11.02  in  1907. 

Enameled  brick,  which  at  the  beginning  of  the  decade  was  valued 
at  $279,993,  increased  almost  steadily  to  1907,  when  it  was  valued 
at  $918,173,  a  gain  of  $638^180,  or  227.93  per  cent. 

The  value  of  the  fire-bnck  product  also  reached  its  maximum  in 
J907,  ranging  from  $6,093,071,  the  minimum,  in  1898  to  $14,946,046 
ID  1907,  an  increase  of  $8,852,974,  or  145.30  ^r  cent. 


OIAY-WOBKING  INDU8TBIES. 


506 


Drain  tOe  increased  steadily  from  $2,976,281  in  1900  to  $6,864,162  in 
1907,  an  increase  of  $3,887,881 ,  or  130.63  per  cent.  Sewer  pipe  showed 
a  gain  and  its  maximum  in  1907.  This  product  has  shown  a  steady 
growth  throughout  the  eritire  decade,  increasing  from  $3,791 ,057  in  1 898 
to  $11,482,845  in  1907,  an  increase  of  $7,691,788,  or  202.89  per  cent. 

In  1907  the  value  of  architectural  terra  cotta  reached  its  maximum 
of  $6,026,977,  the  minimum  being  in  1899,  from  which  time  imtil 
1907,  except  in  1904,  there  was  a  steady  gain.  The  difference  between 
the  minimum  and  the  maximimi  was  $3,999,445,  or  an  increase  of 
197.26  per  cent. 

RANK  OF  STATES. 

In  the  foUowing  table  will  be  foimd  a  statement  of  the  rank  of  the 
States  in  the  value  of  clay  products,  the  number  of  operating  firms 
reporting,  the  value  of  the  products  by  States,  and  the  percentage  of 
total  vauie  produced  by  each  State  in  1906  and  1907: 


RarUc  of  States,  value  of  output,  and  percentage  of  total  value  of  clay  products 

and  1907, 
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Ohio 

I 
2 
3 
5 

i 

10 

11 

1! 

12 
14 
Itt 

34 
15 
IS 
21 
23 
22 
17 

20 
26 
25 
27 
28 
20 
30 
31 
32 
33 
36 
35 
'     3t 
39 
40 
37 
41 
38 
42 
i^ 
44 
45  1 
46 
47 

7S4 
514 
175 
466 
253 
190 
419 
113 
»H 
65 
U7 
139 

go 
ee 

82 

94 

61 

70 
142 
112 

IS 

9. 

42 

2U 
147 

m 

67 
102 
63 
47 
59| 

m 

«3 
62 
^ 
20 
St 
13 
19 
25 
33 
21 
11 
IS 
U 
S 

131,  (^14,165 
21,774.611 
17.3<J2,2S9 

12. 631  <  m 

13.876,607 
6,606,276 
7,158,234 
4.3&4,230 
3,400.027 
2,783.312 
2,.W,423 
1,969.598 
2,400,624 
2,432.371 
2.172,7.33 
I,a31,n88 
1,400,884 
2,130.53^ 
1,*I4.477 
1,688,880 
1,603,270 
1,620,226 
1,066,078 

1/747,205 
1,182.33S 
1,227,342 
090, 7IW 
900,607 
85KO0O 
830,481 
« 540, 901 
660,370 
634,444 
506,192 
ai2,19l 
736,0.'il 
2ft&.544 
283,  SaJ 
335.139 
269,873 
297.299 
237. 7Ce 
152,599 
112,368 
93,691 
74,321 
58,175 
fr  587, 820 

ieL2ft 
13,52 
ia78 
7.85 
8  62 
4.16 
4  44 
171 
a  15 
L73 
1.61 
L22 
L40 
1.51 
1.35 
Li4 
.93 
1.33 
L14 
L(K 
1.00 
LOl 
L23 

LOB 

.n 

.76 
.62 

1 

,34 
.42 
.3ft 
.31 
,33 
.45 
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.17 
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.15 
.09 
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12 
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32 
23 

24 
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36 
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28 
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30 
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41 
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47 

7.1S  !i30.34D.S30 
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Pi^nnAylvftfilft. .  ^      ^.^ 

487 
165 
417 
347 
172 

m 

U& 
276 
65 

115 
131 

m 

67 
80 
88 
63 
68 
136 
190 

tog 

116 
87 

62 
90 
63 
41 
59 
41 
63 
52 
32 
23 
5.1 
U 
19 

16 
11 
17 
13 
8 

20,291,621 
16.005,460 
13,'J20,489 
11. 772, 874 
6,  SOS,  871 
6,858, 124 
5,740,537 
3,728,785 
3,640,387 
3,611,364 
2.&,57,561  i 
2.400.^37 
2,370,(i58 
2.12«,B20 
2,041,475 
1.921,694 
1,886,363 
1,817,764  ' 
1,754,409 
l,tSS0.fla3 
1,613,862 
1,611,335 

1,4^,592 

1,315,822 

1.127,819 

9-53,432 

92g,570 

^16.529 

8i3.ro 

664,512 
6.'i8.Bl3 
633.387 
,'V45,!f3g 
.5.16,286 
510. 599 
354,575 
327,078 
322, 0&4 
2S7,919 
272,872 
190,410 
180, 2S4 
109,500 
101,462 
88.310 
40.107 
1^394,90(7 

12.77 

ia07 

llUnoti.    /,,, 

8.32 

New  York ,..*^ 

7.41 

WmouH 

4.34 

iBdISDB 

4.32 

CfttUomift.  - 

3l6L 

Iowa.. ,,,,^.,,.. 

2;  35 

W^t  VlistoEa 

2.39 

Eoatucky ...... 

1.64 

T«xu 

1.61 

Qeoitd  A 

L  57 

Eaumj 

Lig 

Cott»ndo ,_.... 

L34 
1.28 

W  Aabtngton . « . . .  t . . . . . 

L21 

MttryUnd. 

L19 

Ukhigm. 

1.16 

Alabama. ,...,.. 

1.10 

Ulon^tota 

1.06 

TeoDesflCfi . * •  4.   .  ...... 

L62 

VlrRinSft..... ...... 

1. 01 

Connecticut  ftnd 
Rtiodelaljwjd........ 

North  CaroJtna.,..„,. 
Wbconjln 

.93 
.83 

.71 

I7«bmika ..,,. 

.60 

Louisiana. 

HtuJsiLppl 

.58 
.53 

Booth  CaVoiina 

OkJahirnM , 

.53 
.42 

Uain« 

.42 

Utah. 

Oregon 

.40 
34 

Arkanu^ 

N€ w  Hampshire. ...... 

Florid*.....,. 

.34 
.32 
.23 

Idaho  and  Ktvajaa .... 
Biatrlct  or  Columbia.,. 

North  Dakot* 

Montana . . . , 

.21 
.20 
.18 
.17 

Dflaware... 

NBwMeiico. ..,...,... 

,13 
.11 

Vefmont,... .-,... 

A  rf  zona , . 

.07 
.06 

Wyoming 

South  Dakota ,.. 

Other  Statea.          ^  .. 

.06 

.03 
.37 

Toial 

S,#57 

161,032,722 

ioa€o 

5,538 

158,942,309 

loaoo 

alndudlng  Indian  Territory. 
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This  table  shows  that  every  State  and  Territory  was  a  producer 
of  clay  products  in  1907,  which  ranged  in  value  from  $40,107  m  South 
Dakota,  or  0.37  of  1  per  cent  of  the  total,  to  $30,340,830,  or  19.09  per 
cent,  in  Ohio.  Ohio  continues  to  be  the  leading  clay-working  State. 
The  difference  between  the  value  of  the  clay  products  of  Ohio  and 
that  of  the  next  State,  Pennsylvania,  is  so  great — $10,049,209 — as  to 
justify  the  opinion  that  Ohio  will  continue  to  be  the  leading  State  for 
many  years.  In  1906  Ohio's  clav  products  were  valued  at  $31,014,165, 
or  1 9.26  per  cent  of  the  total,  rennsylvania  was  second  in  both  years, 
reporting  products  valued  at  $20,291,621,  or  12.77  per  cent  of  the 
total  in  1907,  as  compared  with  $21,774,611,  or  13.52  per  cent  of  the 
total  in  1906.  New  Jersey  was  third  in  both  years,  reporting  prod- 
ucts valued  at  $16,005,460,  or  10.07  per  cent  of  the  total,  in  1907, 
and  at  $17,362,269,  or  10.78  per  cent  of  the  total,  in  1906.  Illinois, 
which  was  fifth  in  1906  became  fourth  in  1907,  exchanging  places 
with  New  York.  Missouri  and  Indiana  also  exchanged  places,  the 
former  becoming  sixth  and  the  latter  seventh  in  1907.  California 
and  Iowa  retained  the  same  relative  ranks  in  both  years — eighth  and 
ninth — and  West  Virginia  was  tenth  in  both  years.  Texas  rose  from 
sixteenth  to  twelfth;  Virginia  fell  from  seventeenth  to  twentv-third ; 
New  Hampshire  fell  from  thirty-first  to  thirty-sixth,  and  Wasnington 
rose  from  twenty-fourth  to  seventeenth.  These  were  the  only  changes 
worthy  of  note. 

The  first  ten  States  marketed  wares  valued  at  $118,497,978,  or 
74.55  per  cent  of  the  total;  in  1906  the  same  States  reported  wares 
valued  at  $121,132,911,  or  75.22  per  cent  of  the  total.  The  first 
five  States  reported  wares  valued  at  $91,631,274^  or  57.66  per  cent 
in  1907;  in  1906  the  products  from  these  States  were  valued  at 
$96,661,833,  or  60.03  per  cent. 

The  number  of  firms  reporting  continues  to  decrease,  notwith- 
standing the  large  number  of  plants  started  each  year — a  change 
to  be  accounted  for  both  by  the  temporary  character  of  many  of  the 
brickyards,  which  are  abandoned  at  the  close  of  one  season,  and  by 
the  fact  tnat  consolidations  are  still  going  on,  which  reduce  the 
number  of  firms  reporting,  but  not  the  number  of  plants.  No  attempt 
is  made  to  show  the  number  of  yards  nor  the  plants — a  considerable 
number — from  which  no  sales  of  products  were  made  in  1907. 

Ohio  had  the  largest  number  of  reporting  firms:  736  in  1907  and 
784  in  1906.  California  was  the  only  one  of  the  first  ten  States  that 
showed  a  gain  in  the  number  of  firms,  and  in  that  State  the  gain  was 
only  5;  Georgia  also  showed  a  gain  of  7,  Kansas  1,  Washington  2. 
Connecticut  and  Rhode  Island  1,  North  Carolina  1,  Florida  3,  ana 
Wyoming  2.     All  of  the  rest  of  the  States  showed  losses. 
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PRODUCTION. 

The  following  tables  show  the  production  and  value  of  the  building 
brick  and  other  structural  products  of  clay,  together  with  fire  brick, 
paying  brick,  and  other  clay  products  used  in  engineering  works, 
the  rwk  of  States,  and  the  percentage  of  total  value  of  each  State 
in  1906  and  1907: 

Brick  cmd  tile  ptoducts  of  the  United  States  in  1906, 


Arli«I14„........ 

ArkAnua .>„,... — 

CaJIfomU,... 

CotoTOdd , -- 

Conneclteat  »nd  Rhode 

liiaad ,.*,..», 

Delft  w&m«  **,*..... 

Floilda 

0€ioi^. ...... ..* — 

Idaho  and  McitwJ^,  . , 

Illinois „ 


IndlAii  Tenltoij. 
Iowa  »...,,,..,„,, 
K&osaft., 

Kentucky.-. -,.-., 
Loulslasfl,. ....... 

MnJoe.,,,,,, 

Mar>'Latid, 


HlmiQiot*. > 

MkaEMtpfil 

Hl«iOElri. *.. 

MaotAOft,..^. 

NebiK»ka .,. 

New  Qunpflhlm. 
New  Jcnsey *.,..* 
New  Maslco , , ,  > . 
New  Vort....... 

North  (.artilitia,. 
North  Oakottt... 
Ohio............. 

Oklahoma.. 

Oregon*. 

F^ntisytviUUi.... 
South  CafoUn^.^H 
South  DakoU... 
Tennesscen,,  ..,,, 

TexHS ,.*> 

Utah 

Vertn&nt......... 

W&shlnglon..... 

WTOinlng,,H,,,.,, 
Other  St&teflfr,.. 


ToUL. 

Percent  of  bilck  and  tUe 
prodoau*...,  *,„..*... 

Per  cent  of  total  of  olay 


CommoQ  brf  ck. 


Quantflj. 


72*305 
303,2titi 

aa,7fi7 

307,076 
41,013 

tea,s7i 

314.^1 
112. 1§6 
116.073 
58,344 
3M.Z38 
204,282 
306,583 

m,l07 
2&7,S92 

24,4S& 
110,^1 

05,770 
413,258 

l6,41fV 

1,.^,&7V 

166, 33« 

25,  W2 
590,^2 

33,«18 

45,007 
J,  027,  Ml 
139,000 
6,0tf4 
160,371 
211, S42 

54,003 

13,836 
232,097 

99JS& 

74,833 

170,496 

0^713 


l0,aZ7,CI9> 


Value. 


11,046,086 
03,014 

1,062,  soe 

787, 0§4 

3,^,&2» 

222,ti2& 

212,085 

2B5,224 

l,7«3,0S8 

272,174 

5.710,906 

1,778,270 

252,608 

1,118,n« 

1,376,552 

Sgi,870 

Sli,lSS 

S§3,011 

1,207,771 

1,415, S54 

1.178,202 

086,082 

801.420 

1,810,304 

203,3^ 

835,702 

716,051 

2,aio,6Sn 
iis,m 

9,205,081 
1,041,078 

204,  ISS 
3,243,167 

234, 1G2 

341,127 
a.J5S6.374 

748,048 

&4,n5 

LQ38h2«6 

1,307,100 

368,151 

gS,7&S 

1,^30,312 

7f^,068 

409.527 

M09,386 

€5,  cm 


61, 300,  ($06 
47.30 
as.  07 


Averse 

price  pBf 

thou- 


t&ao 

8.49 

C.77 
7.06 
fi.51 

7,07 
7,  OS 
7.43 

«.e9 

5.88 
&31 
4.79 
5.79 
C03 
6.62 
4.38 
&20 
(199 
456 
(L2t 

6.oa 

5,70 
£.06 

7,04 

&30 
&09 

7>48 
flL32 
7.01 

aoo 

(L26 
7.89 
fi.89 

aoQ 

7.58 
6,41 
&85 

8.03 
6.13 
&17 

an 
a20 

6.60 
7.10 
IkV 
0,31 
9,69 


mi 


VI trifled  p&Tlng  bTl(%  or  bloek. 


QufuaULjT' 


6.239 


122,227 
45.725 
2,169 
16.030 
78,109 

(") 
("J 


0,229 


57,414 


10,787 
(1) 


202.078 
(*1 


03,417 


9.«9 

47,902 


52,149 


751,974 


Value. 


t»> 


r4,460 


1,306,476 
502,509 
20,331 
185,000 
658,393 
in 
") 
»J 


Avfira^ 

price  pijr 

thou- 

BAAd. 


81,814 


539,709 


103,960 


1,055,300 


996,847 


156,476 
578,  IW 


637,880 


7,S57,76a 
&0B 
188 


flLGl 


12.00 
18,40 
11.93 


13.99 

20.50 
10.60 
10.99 

0.33 
10.09 

8.42 
1413 
IQLOQ 
15.04 

iSteo 


13,13 
10.68 


9140 

15.05 
£.00 


14.08 

10.00 
15.20 
10.00 


9iOS 

aoo 


IflLti? 


13.00 

lOLOO 


16.28 
12.07 


12.23 


10.45 


a  Included  In  "Other  States." 

ft  Includes  all  products  made  by  less  than  three  producers  in  one  State. 
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EaoJc 


Bt»t& 


Front  biiek. 


Qagnr 

tlty. 


Ytdm. 


Avon 
piioo 
t£ou- 

UJCid, 


Fancy 

OrOTDOr 

mental 

bdak 

(valtia)- 


Drain 
(value). 


Archi- 
tectural 
tarnt 

O01U 

{T»lae). 


proof- 
ing 
{Talne)* 


Thoit^ 


Akbama, , .  - 

Ariiotia..  „.,.,. ,H 

AF^AJHtHJt     ,  ,  ,  , _,.. 

CftJUomiii ,_^,,^,, 

Colorado,.... ,__.. 

Cttn  newest  leu  t  aad 

Rhode  ledalid 

Ddawu^re  .„„„,.-,.. 
District  of  Columbia,. 

FlOffdA.... 

GaoTgia^^H... ,. 

Id&tio  and  Nevada^ . .  ^ 

Illinoia„. :. 

IndlATia . .  ^  +  H. . » ,  R, . .  -  i^ . ' 
Indian  TBTiitory. . . . , . 
Iowa„. ............... 


m 

IS,  421 
24,117 


10, 046; 
flOi,746' 
266,770^ 


Kentucky* 
LoidaLana, 


Maryland, 


MlelOgAn 

Ul«iiHlppl., 

MlMOun ,.. 

Montana,... 

NDbiUAka 

Ngv  ITampBihliB, 

Now  Jerpey 

Haw  Moxico.,,,, 

New  York , 

North  C^Folina,, 
North  Dakota... 

Ohio 

Oklttboma , 

Oreg<jn,. ,.,.,,.. 
P^OHylranla..., 
South  CaroUna , . 
South  Dakota... 

Ttxmeu^ 

Ttexaa^ , , , 

Utftlu„.,^. ..-.,, 

Veniioot,.. .. 

Vlrgmift - 

WashliiEtoti 

Wi'st  Virginia,., 

Wlaconaln. , 

Wyomtng,,„,.„ 
Other  Statfls^... 


2,tm 

m 

8,  an 

19,S75 

n 

(') 

1,474 
7.510 
1,051 
2^,010 
5") 


»JI7 
lti,OB& 
341,298 
3S5,368 
8,413 
101,7^ 
187,677 
109,771 


s 


3L068 

14,163 

9S>170 

12,640 

31M,^63 

h) 


112,138 
3,7K 

go,sio 

1,247 

161,138 

(-») 

12,  on 

B.4e3 
fi,917 


2fi,3S5 
4,43S 

&,3S4 

£33 

2S,07a 


Total 

Per  c^t  of  brtck  and 

tUa  producta,,...... 

P^r  cvnt  of  total  of 

clay  prodiKtflHiH,.... 


017,409 


(a) 

351,824 

4,110 

51,100 

,€06,600 

33,637 
,761,fl»l 

(-) 
124,  QSl 
no,  180 
107,255 


302,130 
122,770 

62,03S 

S,7a8 

356,395 


7,806,333 
Qb08 


|U.3fi 
20.00 

1U22 
27,34 

laas 
laa 
laos 


f3,3S& 


(-) 


f) 


^: 


s,soe 


3,T96 

30,64fi 

a,  126 


|S27,4n 


*1^ 


fl92 


9.01 

23.76 
11,W 
IL27 
11.4S 

lL4g 
0.44 
0.3S 

13.07 

10L53 
14.11 
22.17 
9.01 
13.07 
1L94 
13.50 
30.00 

laeo 


la) 
13,000 


30,004 


W 


331.000 


11,  das 

4,700 


1,052.588 
1,373,441^ 


C'»)j 


3O.«90 


14.43 
13.40 
14.  S0 
11.45 
18-70 
11.30 
11.00 
27.  n 
11.00 
13.74 
30^00 
10.27 

use 

1QLB2 


1,^1 
(") 


3S,21S 


40,8Sa 


3,663 

n 


16.  iS 
37,60 
15.00 
9,67 
lOilO 
13,^ 


(-> 


(-> 


73,677 


13.79 


<«»,223 
70 
01 


687,806 
490,^ 


(■) 


400,  m 

323,0l£ 


1,721,014 

19,  m; 

27,350 
3,31fi^. 


314,00fl 
41,77» 
9,000 
64,003 


23,200 


163,237 


1,520,748 


33,424 
9,113 


19, 7' 9 
3,063 

(« 

13,067 
6L143 


38,i80 


d,  £43, 289 

!k05 
4.07 


W 


n 


i^ 


1,208,236 
C-) 


(*) 


(«1 


w 


1,082,022 


1,3 


967,987 


76,031 


3,967^300 


W 


7?3,179 


966,635 


307, 3£3 


t") 
191,4 


313,8 


W 


14,70(1 


2, 465,073%  4S7,l00i    34G,7{I3 


11,114,9^ 
S.5S 
0.00 


S.  739,4 


4.43 

aff7 


■2,131 
2.82 
2.27 


a  Includpd  In  ' '  Other  States." 

f>  Incluoes  all  products  made  bv  less  than  three  produoen  In  one  State. 

e  Including  enameled  brick  valued  at  $773,104,  made  in  the  following  States:  CaUfomia,  Colorado, 
Illinois,  Maryland,  Missouri,  New  Jersey,  New  York,  Ohio,  and  Pennsylvania. 
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Brick  cmd  tile  products  of  the  United  States  in  1906 — Continued. 


state. 


Hollow 
build- 
ing tUe 
or 


not 

dniJn 

(valtMj. 


&tov« 
llnlEtff 


Fire  brick. 


tlty 
(tUou- 


Value. 


pnee 

tnou- 
fiond 


OUH 

<viil- 


Total 
value. 


Par 

of 
total 

ue. 


Alabama 

AriEona..^^...... 

Arkansas........ 

Calif omta....... 

Oolontdo 

ComiBCtkiLit  and 

Hbodetaland,. 
Dedawam. ....... 

EMjftridt   of  Co- 

tuiubla«  *,,,,... 

Florida ,.., 

Georgia.,*,****, 
Idaho   and    N«^ 

TUlnols.^ 

Indiana,. 

Indian  Territorr* 
Iowa.....,.*.-*. 


(6) 


&,0M 


flS7,U7|17.2a 


(t) 


(6) 


14,280 

It} 


<*}  i  12, 12 
M7,m&  34*37 
27^,407   19.50 


32.00 
30*00 


(«*) 


t^ 


7,7S7 
W,404 


Kentocky. 
Loa  " 


163.(334 


306,; 


391 


I}} 

14, 546 
14,074 

fia,c 


310 


123,002 

IH) 

700 

66,056 

75,25& 


30*00 
14.43 


30,366 


7,000 


{b}        3aoo 

236,033'  mi2 

14».351i  10.61 

C*)        117,10 
—ft    If  *a 


S30 

ses,£27 


Maryland  ***..- 
UasiaclkUBettd^ . 


HliuiMOta *, 

MltaUfllppt  *,.*.. 

Mtflsoun. ,, 

Hon  t^na  ..**...*. 

NebnmkiL 

New  Hampslili^. 
New  Jersey,... . , 

New  lie<Jto, 

New  York.. 

North  Carolina., 
North  Dakota.*. 

ObJo 

Oklahoma 

Oi^ou,*** ,, 

FiinnsylvanJa — 
Bouth  Carolina. . 
South  BakoU . . , 

Tcnneaaeo * , . 

T^xan 

Utah.*,* 

VertnoQt 

Virginia  ,*,*...*. 
Wa«blnflrton . . . . . 
West  Vlj^ginla,*, 

WlaconalD 

Wvouilng*, 

OtDor  Btati?3  c..^ 


Total 

Percent  of  hilck 
and  tile  prod- 
ucts .... 

Percent  o|  total 
of  clAy  pTOd- 
uct<.,  *,,,-.** 


01, 3M 

4,asa^ 

5,«1 

<*l     L 

37,717       (fr) 


133,300 

iaa,gi5 


U,27S 
1^43G 


266,080 
57,  MJ 


C*) 


<*) 


fi5.0et2l,lfi3,4Ol 
32,42^:    101,319 


C*) 


70,201 
1,008 

39,415 


1,324,895 
4&,034 

M.OSl 


954,  ( 


131, 90& 


(*)      I 

365.8421,523,410^  110,800 


13,606 
100,675 


451, 7S3 

{** 

(*) 

1,670,630 


(*)      I      (*) 
5I,l79i    3S9,013 


(»J 


(*J 


810 
5S.n3 


934,357 
*72 


303,874 


^l 


{b} 


IS3 
374.857 
2,160 
(6) 

3,473 
2,484 
1,654 


5,534 

a,S54,d40 

30,664 

^^^^ 
46,379 

4A,fifiT 

40,512 


1, 

1,070 

4,438 


21,110 
46,525 
a»,757 


900,307     78,017       9,030       166,447 


4,634,808  743,414 

3l5S 
Z8a 


57. 


770,839 14, 366,  S03|  1S.433, 

la 


10.33 
34.73 
17.96 


14.90 
ia.70 
40.33 
10.05 
17.iS0 


1S.S7 
44.68 

moo 

26.00 
34.21 


33.31 
17.91 

15,23 


3a  10 
18.20 
14,0ft 
4a  00 
13,07i 
18.34 
34.40 


16.44 
27.30 
13,50 


in.  45 


34,330 

442,145 

17,100 

5,0&4 

443 


29,721 

80 

10,000 

2,456 


13,080 

1,300 

470,688 

6,000 


858,723 


333,411 


754,712 


20,000 
839,306 


5,000 
18,137 
9,680 


7,1 

2,460 

1,500 


11,050,903 

513,  iS4 
4,265,633 
1,784,005 

1,613,701 
237,768 

335,139 

280,644 

2,380,367 

282.8^ 

n,  651,278 

6,224,541 

290,790 

3,411.037 

2,432,371 

2,425,214 

aM,277 

fi80.370 

1,763,040 

1.895.199 

l,793;3(^7 

l<ti03,27a 

831,700 

6,626.775 

297,390 

090,708 

720,051 

10,070,611 

152,590 

12,008.360; 

1,170,568 

260.873 

17,023,806 

341,111 

500,192 

10,363.794 

805,212 

58. 175 1 

1,405,458' 

1,360.963 

632, 344 1 

112,368 

l,&fi(>,078 

1,458.324 

1.194,757 

1,215,173 

74,321 


2.47 


120,591,838 

loaoD 

8a4S 


1.27 

*07 

.40 

3*20 

1.38 

1.26 

*1S 

*36 
.22 

LM 

.22 

4.80 
.23 
2,63 
1.88 
L87 
*69 
,52 
1.36 
J.  40 
1.38 
1,24 
.64 
5.11 
.23 
.70 
.5*5 
7.78 
,12 
0.27 
.90 
.21 
13. 14 
.10 
.39 
14.04 

.04 
l.OS 
1.44 

.49 

.m 

1.52 
1.13 
.92 
.04 
,06 


100.00 


a  Including  adobes,  aquarium  ornaments,  art  terra  cotta,  assayers'  supplies,  boiler  and  locomotive 
tile  and  tank  blocks,  bxick  and  tile  for  chemical  purposes,  burnt  clay  ballast,  chimney  pipe,  flues  and 
tops,  charcoal  furnaces,  conduits,  crucibles,  flue  and  furnace  lining,  gas  logs,  glass-house  supplies, 
grave  markers,  insulators,  mufSes,  oven  tile,  radial  chimney  brick  ana  blocks,  retorts  and  settings, 
rustic  stumps,  saggers,  scoriflers.  sewer  brick  and  blocks,  sleeves  and  nozzles,  stone  pumps,  tunnel 
blocks,  vitrified  curbing,  wall  coping,  and  well  bilck  and  tile. 

b  Included  in  ' '  Other  States." 


c  Includes  all  products  made  by  less  than  three  producers  in  one  State. 
d  The  total  of  ^'  Other  States  "  Is  distributed  among  the  States  to  which  it 
may  be  fully  repreeented  in  the  totals. 
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Brick  and  tile  products  of  the  United  States  in  1907. 


Bt&t& 

Common  briok. 

VltiiAed  paving  l>nc\  or  block. 

Rank. 

Quantity. 

Value, 

ATf?rBg© 
prtoaper 

thOUr 

nod. 

Qoimtltr. 

ValiJis. 

Average 

price  pt^r 

thou- 

aaud. 

18 

AiHrbjmui- . , , , , ,  -  ^ 

159, 3{& 

10  988 

68,403 

339  439 

118,551 

198,414 
33,047 
28,735 
51,779 

318,844 

34,034 

1,494.807 

354,706 

157,618 

143,731 
110,330 
U,81fi 
108,738 
184,006 
300,817 
168,931 
114,054 

304, 4ea 

S1.9«?7 
117,37fl 

06.737 
388,738 

15,275 

li31».41fi 

174,800 

37,058 
495,025 

88,134 

43,857 
980,102 
12S.042 

4.073 
170.973 
343,853 

SO, 963 

12,734 
197,062 
101,905 

58,ioa 

158,002 

7,774 

31,004,044 
100, DG3 
468,705 

803,701 

1,349,575 

176,410 

319,110 

343,704 

1,807,148 

29S,4Q3 

«,  499, 777 

1,509,415 

1,085,383 

1    1  189,263 

932.409 

830,  S36 

3tM,003 

1,0^,932 

l,2ftJ,0lS 

1,181,015 

1,045,874 

783,789 

1,844,255 

188.819 

789,170 

000,509 

2,^,883 

116.519 

7.060.453 

1,150,085 

210,213 

3,012.485 

'690,488 

355,913 

6,353,799 

760,461 

40.107 

1,030,113 

1,?«7,812 

357,010 

83,200 

J,  285, 374 

846,  on 

384. 0O7 

l,019,&22 

78,017 

36.31 
9.11 
&S5 
7.32 
6,78 

6.35 
7.96 
7.63 
6l64 
6.67 
8,80 
435 
6.00 

6.  SO 
4.51 
6.49 
7.(50 
7.19 
6.16 
7.04 
5.SS 
6.19 
6.87 
t\^ 
8.60 
6.73 

7.  SO 
5.80 
7.63 
5.35 
&58 
7.77 
6.09 
0.70 
8.30 
6.48 
AlOS 
ft35 
ft06 
7.00 
7.00 
6.54 
6.52 
8.31 
A.  61 
6.43 

10.04 

13,362* 

1183,895 

113,76 

45 

ArizQnan*,  ..*.-....-...-. . 

35 

Ark&nflHrfi .. . , ,..„.., 

3,145 
C-) 

^^^,782 

laoo 

8 

fTftHfnm^                      

15.79 

14 

Coloffldo . .  .............. 

12.01 

34 

Connecticut  &nd  Etiod« 
iHlimd „.. 

2123 

43 

Delawara. ^ . 

39 

Diistrletoi  Columbia..... 
Florida... 

37 

10 

Q«orgld. „.,„,... 

1^927 
46.224 
21,686 
85,110 

I,«IS.SI 
MB.4« 

mm 

13.50 

38 
3 

Idaho  and  Nevada 

Illinois 

2Sl14 

11.08 

7 

ladljiaft  ................. 

11.87 

9 

Iowa... . ..... 

10.29 

13 

Katieaa.., ,... 

8.55 

11 

K"nnfij<»lcy ,                . 

14.27 

23 

}jmtmit^n^. 

33 

Matoe 

n 

15.00 

2t 
16 

Maryimnii.,.. 

15.00 

17 

Mtohl^ao 

7,911 

HOOl 

11.90 

10 

Minneflota.. 

12.00 

30 

MisalflflippI 

MiBMuri 

Montana „...„„.... 

Hebmika 

6 
41 

af5f 

47,807 
2,900 

H600 

91 67 
15.01 

&4S 

30 

Nttv  Hainpfihire 

5 
43 

N«w  Jersey ......... 

NewMeilc©^ 

18,516 
t") 

(•J 
(*) 

353,  €64 

laai 

lOiOO 

4 

New  York                    .  . 

13.70 

25 

North  CtirolLoa.     ....... 

laoo 

40 

North  Dakota,, 

3 

Ohio 

2M,57l 
4,S2a 

115,729 

3.673,600 
39,676 
(-) 

1.332,718 

la  10 

31 

Oklahoma..     .  .     .  

8.  TO 

34 

20^00 

1 
29 

Panttsylvania , 

South  CaroHna 

South  Dakota 

10.65 

47 

33 
12 
33 

Teiuio*flM  ....._„ 

Texaa 

Utah.-  . 

S    , 

11, 98 
1&36 

44 

Vannont...,.^, 

3D 
15 
23 

Virginia.. ., 

Washington 

Wont  Virjirtnlft.,      .*.  .. 

00,681 

9S3.0flD 

15.69 

20 

WIscotiain .. 

8.04 

45 

Wyoming „ 

Other  Stateafr... 

57,148 

794,904 

iigi 

Total,... 

Percent  of  brick  and  tile 
producta .  „ 

9,796,688 

58,71^,401 
4&B4 

auo 

876,345 

9.6M,SS 
7.50 

iLoa 

P*r  cent  of  total  of  day 
prodtieta 

1 

a  Inchided  In  "Other  States." 

ft  Includes  all  products  made  by  less  than  three  producers  in  one  Statew 
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1 

Front  briek. 

Fancy 
or  0  ma- 
mental 

brli^k 
(value). 

Drain 

tile 

Cvalue), 

Sever 

Al^- 

tectural 

terra 

cotta 

(Taiiifi). 

RJuUc 

t^ 

ValiM. 

Avor- 

tSon- 
■asd. 

Flm- 

pTOOf- 

ing 
C^alue). 

IB 

AUhftfflj^     , 

raw- 

1,010 
12,022 
24,573 

111  940 
253,375 

2S4,saa 

113. 9Q 
13.73 
11.  B2 
2L93 

lase 

15.  *4 

19.40 

(«) 

C"} 

C-) 

(a> 

4fi 

AliKOtlfl  » . . . , 

as 

Arkansas .„,.... 

CaUfomta.,.,,, 

«5.1<» 
53.997 

B 

3150, 105. 
46,12& 

11,086,916 
(fl) 

1140,059 

14 

Colorado  ............. 

(O) 

3i 

Conn«GtJciit  and 

Rhode  iHtamI . 

Detawam „ 

43 

IL 

m 

Dl^trtet  o|  ColiunliJa. . 

(«) 

W 

37 

FJorfdft.,.,, 

301 
20, §28 

3e,syo 

8.e2S 
24.311 

?L 

(«) 

i,ao8 
30,  ns 
Cf) 

aw,  270 
437,795 

96,316 
230,S7ft 

86  568 

(a. 

ir 
%r 

20,769 
3S7,45.'i 

100,  AM 

l«.O0 

iai2 
21. 2e 

12:78 
1LS7 
12.00 
9.73 

ia» 

11.50 

laoo 

12  43 
37.13 
a  13 

izg<3 

12.  te 
aS4 

2a  00 
ias3 

LO 

Geofifia ........... 

(-)    , 

244.000 

c=) 

((t) 

3ft 

Idaho  and  Nevada 

llltnots,.,,„„ 

3 

W 

U 

1.031,102 
1.4^,735 

32.7^ 

f^    J 
3;  190 

662.487 
4S7.537 

(4 

404,265 

7 

Indiana, »...., .... 

304,151 

9 

IOWft„ ,.„ 

13 

Kli^niRf^ 

w 

t") 

11 

Keatucty 

2S 

LtmEsiaiiA 

33 

lilAina „,.. 

C-) 

21 

M^rylmM  _ 

\^ 

la 

Mf^Htgdn 

C") 

17 

49.622 
IB, 300 
72,31fi 

I« 

Uinn«^ta,,,.     

(a) 

(«> 

30 

MtsslsfllppI 

MiftsofirL 

MOTitiinj.1. 

41 

33.638 

1.332.080 

■  (<*) 

(tt) 

27  ;  NebraikA 

(-) 

M 

Ni>w  niLinp^^ffQ 

5 
43 

Kew  Jftf Bey-,', .,...,  ^ . 

N'ewMe!dco_. 

NevYork......     .... 

Korth  Carolina.....  . 

North  DftJcota.. 

Ohio „ 

«I,521 

12,260 

770 

4.(»r 

88,992 

l,Tl3f 

1,860 

S25,  76V 

51,  STii^ 

19S,2ti5 

7,S25 

67.  482 

U033,434 

30.090 

49,900 

I,fia6.a65 

%,760 

13.^ 
1160 

itin 

10.29 

n.fii 

11. s» 
29.13 
11.32 
1146 

4.605 

3l,8fl« 

(a) 

1,723.  Olff 

hfm,sm 

4 
3S 

(B) 

1B0.31S 

1,989,278 

73,064 

40 

;      (*) 

2 

24,4BR 

1,433.341 

3.702,3^ 

C") 

691,531 

:ii 

Oklahoma,, 

34 
1 

Ongfw ,„  .... 

PtmiiflylvMOla 

"    i7[727 

25,i!tai 

10. 3M 
(n) 

795,991 

lOT^iio 

185,127 

29 

Bimth  Carolina ....... 

Boutb  Dakota 

47 

23 

Tennsisaso  ^ , . . .  .^ , 

Texas »,,     , 

]a,6l4 

ll,4&4 
14J5(S 

4,^ 

(") 

4,ifla 

72S 
30,399 

IBS, l«7 
1^.5B1 

(a) 
290,411 
127,245 

(-) 

4^887 

10,S23 
300.534 

10.03 
13-33 

u.sa 
laoo 
11  Aa 

28.03 
15.16 
]a57 
14 1§ 
1173 

3,087 

2B,O00 

9,250 
17,025 

1,211 
4fl,8K 

12 

33 

Iftib 

44 

Vermont...... 

Vi^nlft..... _, 

Wasbinpnin. ....... 

■"""siios 

30 

15 

482,879 

94,795 

t*) 

22 

Wmi  VtrglQlfl 

WlBconsIn..... . 

Wyoming   * 

2G 

C«) 

444 

Othflt  SlftteB  6 

Total....  _, 

72.822 

41,905 

2,5»l.6l22.0R5.0Mi 

314.548 

m»« 

7.329*360 
4.61 

13,51 

b  1,279,4156.864.162 

11,482,845 

B.92 
7,Z^ 

6.020, 977 
Ifig 
3.79 

3,162,453 

Per  <smt  of  hrick  and 
ttioprodttcts.. 

.SO 
.Bl 

132 

2.46 

Per  cent  of  total  of 
clav  products 

1.99 

o  Inoluded  In  "Other  States." 

» Inohidea  enameled  brick,  valued  at  $918,173,  made  in  the  following  States:  California,  Colorado, 
Illinois,  Maryland,  New  Jersey,  and  Pennsylvania. 
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RaslL 


Btftte. 


Alabama . . . , .  ^  ^ 
Aii^oaa  .,....„ 

CaJifomiA ,. 

Colormdo.. 

Connecticut  and 
Bbode  Isiojid. 

DeL&wai« ....,, . 

DlfltricS  of  Co- 
iamhia  „,,.,. 

Florida 

Georgia , 

Iddho  and  Ne- 
vada  

IlUoo[s 


lowa . . 

Kanufl.... 

LouIfiLana. 


MaiylaDd ...... 

KaBOBChUMUflL  . 
TWIfthfpiii  ^    . . 

MtniiifiKOta...... 

MlmlMlppt 

MEflJHiun  .*..,.„ 

N^bmslta.. 

New  Htijspalifro 

New  Me]ilco.^.. 

New  Yort , 

North  fnroJjna, 
North  D«iJcotap^ 

Ohio....- 

Oklahoma...,., 

Orcigoa 

Pflnhflylvatilii^ ,, 
South  Carolina. 
South  Dakota.. 
Teuneas^ 

TOXHA „ . 

UtBh ..„. 

V*flrmont...._„ 

Vir^rtnla 

WflBhJneton 

%Vcfl.t  Vli^^fliiJa . , 
Wjaconsin, , ._.. 


Wyoming.,,., . 

TotaJ .  „ . , 

Feroentof  bdck 

and  tile  prod- 

uct» .......... 

percent  of  total 
of  day  prod- 
ucts  , 


HoUow 
build' 
Ingtlle 

or 
blocks 
(value). 


W 


25.270 
110,192 
J7B,S&4 


si 


6,386 
(6) 


39.000 


lift,€£e 


^,2154 


314,545 


L64fi 


(*) 


.84 

.6S 


Tile, 

not 

drat& 

(vaiufi). 


1107,493 


C*> 


SSJ 


SSG^OM 


123^^0 


(*) 


050, 0»5 


5Sfl,J74 
406,208 


(*) 


£Z,42D 


4,&H,8S1 
2.66 


Btove 
lining 
(TOlue) 


C*) 


C^) 


(») 


C*) 


131,  (N« 
206,042 


(6) 


120^467 


22,4lfl 


C*> 


627,047 


Fire  brick. 


Quan- 
tity. 


TAoii- 

Manda. 

11,02(3 


IS.  048 


16,102 
15,825 
48 
(&) 
53,388 


(ft)  ^ 
12,064 
2,om 

i 

7e,361 
948 


(ft) 

30,018 
(ft) 
13,760 

lOB,  197^ 

(^) 

540 

300.056 

3,0^ 


4/154 


1,500 
2,384 


927,432     ^,456     11,400       3D2,6S8 


Value. 


1^70,711 


SiatiS 


^4,37B 
430,fi9T 


83,301 

<*) 

241,0(» 

180,373 

7&5 

(ft) 
B#,415 


(ft) 
243,312 
74,116 

li; 

,634,209 
35,553 


(*) 
W7,472 

J^,721 

<*) 

^^^^ 
1,668,728 

(*) 

22.000 

0,007,004 

41,318 


4O,0fi§ 
75.Wtt 


43,940 


7S3, 017  1 4, 9461 04fi'  m.  0»i3, 000, 201 


ff.40 


ATBf' 

age 
piiw 

tnoQ- 
eand. 


13L36 
21.69 


22.00         7,000 


1S.QU 
1413 

3a  QQ 
15.06 
ml3 

laai^ 

25uO» 
17.01 


15.00 

18,  eft 

36.71 
12.00 
30.00 
15,00 
21.40 
37.50 


macel' 
1anMu« 
(value).* 


|6,SO0 


137,5^ 
76,225 


13,500 

400 
38,461 
344,  S85 

12,200 
4,535 


10. 

7G3 

1,500 


2,500 
176|84fl 


dL25 
25,  «6 
25.00 

17.90 

25. 87 
15.42 

15.  63l 

44  741 
18.67 

13.60^ 


€30,4 


6,000 


550,39i6 
11. 


Total 
raltift. 


ti,720,e«4 

101,4^ 

Sl9,3S«f 

5,642,609 

l,997,m 


cent- 

«e 

of 

loial 

vol" 


L34 

.06 
.40 
4.3g 
1.55 


7S4,S3D. 


12.09^ 
18.28 
2£.61 


«,00Q 
16,763; 
U,55^ 


IStSflV 
2ft.  18[ 
114K 

i7.7Sr 


13/ 

ft.  on 

1,651 


3.33 


1,361,476     LOa 
190, 44U      .15 


322,084 

354,575: 

2,456,352 

327,078 
12,216,323 
5,9S8,W0 
3,70ft,im 
2,370,068 
2,444,743 

922,  sn 

658,013; 
1,519,465 
1,826,076 
1.7S6, 190 
l,fi8ft,933 

8^,40^ 
6,S20.684 

272,  «72 

^3.432 

510,509 
0,019,834 

180,284 
0,B36,376 
1,305,600) 

2S7,ftlO 
I6,fi07,631 

654,512 

545.  S3» 
18,961,743 

639,020 

40,107 

1,446,647 

2,401,3Sa 

533, 3S7 

109,500 
1,611,335 
1,801,338 
l,4ai,tt5 
1,118,«67 
$8,«4D 

(*) 


128^706,805 


loaoo 


81.03 


.25 
.28 
LOl 

.25 
ft.  48 
4l65 
Z8B 
L84 
1.90 

.51 
L18 
1.43 

1.30 

1,31 

,64 

6,30 

.21 

.74 

.40 

7.00 

.14 

7.64 

1.01 

.22 

13.05 

.52 

,42 

14.74 

.04 

.03 

1.  II 

l.W 

.40 

.m 

1.35 
1.47 
1.15 

.IT 
.07 


loaoo 


a  Including  adobes,  brick  for  chemical  purposes,  burnt  clay  ballast,  charcoal  fumaoea,  chtanney  pipe 
flues  and  tops,  conduits,  crucibles,  curbing,  gas  logs,  glass-house  supplies,  grave  and  lot  marken.  insu- 
lators, muflies,  oven  tile,  radial  chimney  brick,  block  and  tile,  retorts,  scormers,  sewer  brick  and  blocka, 


sleeves  and  nozzles,  stone  pumps,  vases  and  ornaments,  and  wall  coping. 

ft  Included  in  "  Other  SUtes.^' 

c  Includes  all  products  made  bv  less  than  three  producers  in  one  State. 

d  The  total  of  ^  'Other  States"  is  distributed  among  the  States  to  which  it 
may  be  fully  represented  In  the  totals. 


t  belongs  in  ontor  that  they 
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These  tables  show  the  details,  by  States,  of  the  production  of  the 
coarser  clay  products  in  1906  and  1907.  The  total  value  of  these  prod- 
ucts m  1907  was  $128,798,895,  as  compared  with  $129,591,838  in 
1906,  a  loss  of  $792,943,  or  0.61  of  1  per  cent.  In  1906  the  gain  in 
these  products  over  1905  was  $7,813,544,  or  6.42  per  cent.  In  1905 
these  products  were  valued  at  $121,778,294,  so  that  in  1907  they  were 
greater  by  $7,020,601,  or  5.77  per  cent,  than  in  1905,  though  less  than 
m  1906. 

The  common  building  brick,  as  its  name  indicates,  is  the  most 
mridely  spread  of  all  clay  products,  being  reported  from  every  State 
and  Temtory.  In  1907,  9,795,698,000  common  brick  were  reported, 
valued  at  $58,785,461,  a  loss  of  231,341,000,  or  2.31  per  cent,  from 
1906,  when  the  increase  over  1905  was  209,684,000  brick,  or  2.13  per 
cent.  The  value  of  the  common  brick  in  1907  was  $58,785,461,  as 
compared  with  $61,300,696  in  1906,  a  decrease  of  $2,515,235,  or  4.10 
per  cent.  Increases  in  the  output  of  common  brick  were  reported  by 
16  out  of  the  46  States:  Arizona,  California,  Florida,  Greorgia,  Idaho 
and  Nevada,  Illinois,  Kentucky,  Minnesota,  Missouri,  North  Carolina. 
North  Dakota,  Oklahoma,  Tennessee,  Texas,  Washington,  and 
Wyoming. 

Illinois  showed  the  largest  increase,  from  1,195,210,000  in  1906  to 
1,494,807,000,  a  gain  of  299,597,000,  or  25.07  per  cent;  the  value 
increased  from  $5,719,906  in  1906  to  $6,499,777  in  1907,  a  gain  of 
$779,871,  or  13.63  per  cent. 

Next  to  Illinois  tne  State  to  show  the  largest  increase,  as  mi^ht  be 
expected  as  a  result  of  the  earthquake  and  fire  of  1906,  was  Calimmia, 
whose  common-brick  product  increased  60,659,000  brick  in  number  and 
$520,196  in  value— a  gain  of  21.76  per  cent  in  Quantity  and  of  26.50 

Ker  cent  in  value.    Texas  also  made  a  notaole  gam — 32,011,000 
rick  and  $400,613. 

New  York,  which  has  been  the  leading  common-brick  producer  was, 
in  1907,  surpassed  by  Illinois,  which  has  been  second.  In  1907 
Illinois  reported  1,494,807,000  common  brick,  valued  at  $6,499,777,  or 
$4.35  per  thousand;  in  1906  Illinois  reported  1,195,210,000  brick, 
valued  at  $5,719,906,  or  $4.79  per  thousand,  and  in  1905, 1,125,024,000 
brick,  valued  at  $6,259,232,  or  $5.56  per  thousand.  This  production 
in  1907  was  15.26  per  cent  of  the  total  common-brick  output  of  the 
entire  country  in  that  year.  New  York's  product  in  1 907  was  reported 
at  1,319,416,000  brick,  a  decrease  from  1906,  when  the  product  was 
1.535,579,000;  this  is  a  loss  of  216,163,000,  or  14.08  per  cent.  Of 
tnis  decrease  nearly  86  per  cent,  or  185,887,000  brick,  was  in  the 
Hudson  River  region,  as  shown  elsewhere.  The  value  of  New  York's 
common-brick  product  decreased  from  $9,205,981  in  1906  to $7,056,453 
in  1907— $2,149,528,  or  23.35  per  cent,  of  which  $1,986,804,  or  92.43 

Kr  cent,  was  in  the  Hudson  River  region.  No  State  other  than 
inois  and  New  York  reported  as  many  as  1,000,000,000  common 
brick  in  1907,  Pennsylvama  being  the  nearest,  with  980.102,000,  which 
made  this  State  rank  third  in  both  Quantity  and  value  of  common 
brick.  If  value  of  product  be  considered  the  standard.  New  York 
would  be  first  in  1907,  her  common  brick  for  that  year  being  valued 
at  $7,056,453,  as  compared  with  $6,499,777  for  Illinois.  Ohio 
retains  fourth  position  m  quantity  and  value,  and  New  Jersey  was 
fifth  in  quantity,  388,735,000  brick,  valued  at  $2,289,883,  or  $5.89  per 
thousand,  although  California,  reporting  339,439,000  brick,  value.d  ^t» 
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$2,483,062,  or  $7.32  per  thousand,  was  fifth  in  value.  Other  States 
ranged  from  Georgia,  with  318,844,000  brick,  valued  at  $1,807,148, 
down  to  South  D^ota,  with  4,072,000  brick,  valued  at  $40,107,  or 
$9.85  per  thousand. 

The  average  price  per  thousand  for  common  brick  in  1907  ranged 
from  $10.04  m  Wyoming  to  $4.35  in  Illinois,  the  average  for  the  whole 
country  being  $6,  which  was  the  same  as  that  for  Incuana.  In  1906 
the  average  per  thousand  for  the  whole  country  was  $6.11,  the 
extremes  Being  $4.38  in  Kansas  and  $9.69  in  Wyoming.  In  value 
common  brick  constituted  45.64  per  cent  of  all  the  brick  and  tile  prod- 
ucts and  36.99  per  cent  of  all  clay  products;  in  1906  these  percent- 
ages were,  respectively,  47.30  and  38.07. 

Vitrifiea  paving  brick  reported  for  1907  numbered  876,245,000, 
valued  at  $9,654,282,  or  $11.02  per  thousand;  in  1906  the  product 
reported  was  751,974,000,  valued  at  $7,857,768,  or  $10.45  per  thou- 
sand, a  gain  in  1907  of  124,271,000.  or  16.53  per  cent  in  number,  and  of 
$1,796,514,  or  22.86  per  cent  in  value.  Ohio  continues  to  be  the  lead- 
ing producer,  reporting  264^7 1 ,000  vitrified  brick,  valued  at  $2,672 ,600, 
or  $10.10  per  thousand.  This  is  30.19  per  cent  of  the  output  for  the 
entire  country  and  27.68  per  cent  of  the  value.  In  1906  this  State 
reported  nearly  27  per  cent  of  the  total  product  of  the  country  and 
nearly  25  per  cent  of  the  total  value.  lUmois  and  Pennsylvania  were 
next  m  order  of  production  and  value,  the  former  reporting  126,927 ,000 
brick,  valued  at  $1,405,821,  or  $11.08  per  thousand,  and  the  latter 
115,729,000  brick,  valued  at  $1,232,718,  or  $10.65  per  thousand. 
Kansas  was  again  fourth  in  output  and  fifth  in  value,  reporting 
85,110,000  brick,  valued  at  $727,979,  or  $8.55  per  thousand,  though 
West  Virginia  was  fourth  in  value  of  output  and  fifth  in  quantity, 
reporting  60,681,000  brick,  valued  at  $952,060,  or  $15.69  per  thou- 
sand. In  1906  Ohio  reported  202,978,000  vitrified  brick,  valued  at 
$1,955,360,  or  $9.63  per  thousand;  Illinois,  122.227,000,  valued  at 
$1,306,476,  or  $10.69  per  thousand;  Pennsylvania,  93,417,000, 
valued  at  $996,347,  or  $10.67  per  thousand;  Kansas,  78,199,000, 
valued  at  $658,392,  or  $8.42  per  thousand,  and  West  Virginia 
47,902,000j  valued  at  $578,164,  or  $12.07  per  thousand.  It  will  thus  be 
seen  that  m  all  of  these  leading  producing  States  the  product  and 
value  showed  a  good  increase.  The  average  price  per  thousand 
ranged  from  $25.14  in  Idaho  and  Nevada  to  $8.04  in  Wisconsin.  As, 
however,  these  are  not  important  producing  States,  a  better  idea  of 
the  actual  range  of  the  average  price  would  be  obtained  by  taking 
$8.55  in  Kansas  as  one  extreme  and  $15.69  in  West  Virgima  as  the 
other,  with  the  general  average  for  the  country  at  $11.02.  In  1906 
the  average  value  per  thousand  for  the  whole  country  was  $10.45. 
Vitrified  brick  in  1907  was  7.50  per  cent  of  the  brick  and  tile  product 
and  6.07  per  cent  of  all  the  clay  products;  in  1906  these  percentages 
were,  respectively,  6.06  and  4.88. 

Front  orick  reported  in  1907  numbered  585,943,000,  valued  at 
$7,329,360,  or  $12.51  per  thousand;  in  1906,  617,469,000  were 
reported,  valued  at  $7,895,323,  or  $12.79  per  thousand — a  loss  of 
31,526,000  brick,  or  5.11  per  cent  in  quantity,  and  of  $565,963,  or 
7.17  per  cent  in  value.  As  in  1906  Pennsylvania,  Ohio,  and  New 
Jersey  were  the  leading  producers  of  front  brick  in  the  order  given, 
the  first  reporting  134,869,000  brick,  valued  at  $1,526,565,  or  $11.32 
per  thousand,  the  second  88,992,000,  valued  at  $1,033,434,  or  $11.61 
per  thousand,  and  the  third  61,521,000,  valued  at  $825,767,  or  $13.42 
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per  thousand.  These  three  States  contributed  48.70  per  cent  of  the 
total  number  and  46.19  per  cent  of  the  total  value  of  front  brick.  In 
1906  California  was  fourth  in  value  of  product,  reporting  brick  valued 
at  $501,746;  in  1907  Indiana  was  fourth,  with  a  product  valued  at 
$437,796.  The  average  price  per  thousand  ranged  from  $8.12  in 
Michigan  to  $37.13  in  Massachusetts,  with  an  average  for  the  whole 
country  of  $12.51.  In  1906  the  average  ranged  from  $9.23  in 
Kentucky  to  $27.66  in  Washington,  with  a  general  average  of  $12.79. 
In  1907  this  product  was  5.69  per  cent  of  the  value  of  the  brick  and 
tile  products  and  4.61  per  cent  of  the  value  of  all  the  clay  products. 
In  1906  these  percentages  were  6.09  and  4.90,  respectively. 

The  drain-tile  industry  continues  to  be  one  of  growing  importance, 
the  total  value  of  this  product  in  1907  being  $6,864,162,  which  is  an 
increase  of  $320,873,  or  4.90  per  cent,  over  1906.  Of  this  total,  the 
States  of  Illinois,  Indiana,  Iowa,  Michigan,  and  Ohio  reported  drain 
tile  marketed  to  the  value  of  $6,203,929,  or  90.38  per  cent  of  the  total. 
Iowa  is  the  leading  State.  Indiana  and  Iowa  are  the  only  ones  of 
these  leading  States  that  show  increases.  Drain  tile  was  5.33  per 
cent  of  the  brick  and  tile  products  and  4.32  per  cent  of  all  clay  prod- 
ucts in  1907;  in  1906  the  percentages  were,  respectively,  5.05  and  4.07. 

Sewer  pipe  is  another  clay  product,  whose  progress  was  not  stopped 
even  by  financial  disturbances.  The  value  of  this  product  in  1907 
was  $11,482,845  as  compared  with  $11,114^967  in  1906,  a  gain  of 
$367,878,  or  3.31  per  cent.  It  is  produced  m  25  States,  but  m  only 
8  were  there  a  sufficient  number  of  producers  to  enable  the  publica- 
tion of  State  totals  without  reveahng  individual  returns.  Or  these  8 
States,  Ohio  is  the  leader,  reporting  sewer  pipe  marketed  in  1907  to 
the  value  of  $3,792,352  as  compared  with  $3,987,360  in  1906,  a  loss 
of  $195,008,  or  4.89  per  cent.  Missouri  was  the  second  largest  pro- 
ducer, reporting  sales  valued  at  $1 .332,080,  a  gain  over  the  report  for 
1906,  and  Caliromia  was  the  thira,  displacing  Peimsvlvania.  These 
three  States  produced  considerably  over  one-half  of  the  output  of  the 
entire  coimtry.  Sewer  pipe  was  8.92  per  cent  of  the  brick  and  tile 
products,  and  7.22  of  all  clay  products  in  1907;  and  8.58  per  cent 
and  6.90  per  cent,  respectively,  in  1906. 

Architectural  terra  cotta  may  be  called  one  of  the  highest  grades 
of  wares  classed  in  this  report  as  brick  and  tile.  Certainly  it  requires 
the  highest  kind  of  technical  skill  in  its  manufacture ;  consequently 
its  manufacture  may  be  looked  for  in  but  few  States.  For  1907  it  was 
reported  from  14  States,  but  in  only  5  can  the  totals  be  given  without 
disclosing  individual  returns.  In  1906  State  totals  in  only  4  cases 
could  be  given,  and  nearly  one-half  of  the  total  had  to  be  concealed 
in  "Other  States. "  The  totalproduct  also  increased  in  value  in  1907 
over  1906  about  5  per  cent.  Tne  largest  producing  State  is  New  Jer- 
sey, which  reported  ware  valued  at  $1,722,067,  or  28.57  per  cent  of 
the  total;  in  1906  this  State  reported  a  product  valued  at  $1,682,022, 
or  29.31  per  cent  of  the  total  tor  the  country.  This  product  consti- 
tuted 4.68  per  cent  of  the  brick  and  tile  products  and  3.79  per  cent 
of  all  clay  products  in  1907;  in  1906,  these  percentages  were  respec- 
tively 4.43  and  3.57.  Illinois  is  one  of  the  leading  States  in  the  pro- 
duction of  this  ware^  but  owing  to  there  being  less  than  three  pro- 
ducers in  the  State,  it  is  impossible  to  give  a  total. 

Pireproofing  is  of  a  lower  grade  than  architectural  terra  cotta,  and 
was  reported  n-om  16  States;  the  total  from  only  7  can  be  given  with- 
out disclosing  individual  returns.    Of  theafe  T ,  ^e^  ^«««^  ^^a^  "^^ 
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largest  producer  in  1907,  reporting  a  product  valued  at  $1,039,808, 
or  32.88  per  cent  of  the  total  for  the  country;  in  1906  Uiis  State's 

Sroduct  was  valued  at  $1,399,233,  or  38.31  per  cent  of  the  total. 
ihio  was  second  in  both  years,  reporting  21.87  per  cent  of  the  pro- 
duct in  1907.  Illinois,  third,  and  Indiana,  fourth,  maintained  tneir 
respective  places  in  1906  and  1907.  The  value  of  fireproofing  in  1907 
was  2.46  per  cent  of  all  brick  and  tile  product  and  1.99  per  cent  of  all 
clay  prooucts;  in  1906  these  percentages  were  2.82  and  2.27  respec- 
tively. 

Hollow  building  tile  or  block,  although  not  used  very  extensively 
in  any  State,  the  largest  State  product  bein^  valued  at  only  $314,545, 
appears  to  be  used  in  a  large  number  of  States,  25  reporting  it  for 
1907.  The  value  of  the  product  increased  from  $934,357  in  1906  to 
$1,088,165  in  1907,  a  gam  of  16.46  per  cent.  Ohio  is  by  far  the 
lai^est  producer,  reporting  ware  valued  at  $314,545,  or  28.91  per 
cent  of  the  total;  in  1906,  this  State  reported  39.15  per  cent  of  the 
total.  Iowa  was  second  and  New  Jersey  third  in  value  of  this  pro- 
duct in  1907;  in  1906  Iowa  was  second  and  Indiana  third. 

Tile,  not  drain,  embraces  quite  a  number  of  products,  such  as  roof- 
ing tile,  floor,  wall  and  art  tile.  These  products  are  used  in  hi^h-class 
structures,  and  with  a  decrease  in  these  buildings,  a  decline  m  these 
products  may  be  expected.  Tile  not  drain  was  reported  from  17 
States  in  1907,  as  against  19  in  1906,  but  in  only  8  States  are  there  a 
sufficient  number  of  producers  to  permit  the  pubUcation  of  totals. 
Ohio  is  the  leading  producer,  reporting;  a  product  valued  at  $1,586,174, 
or  over  one-third  or  the  total;  and  New  Jersey  was  second,  reportiiig 
a  product  valued  at  $1,050,085.  These  relative  ranks  were  main- 
tained in  1906  and  1905.  The  value  of  the  tile  product  was  3.53  per 
cent  of  the  brick  and  tile  products  in  1907  ancl  2.86  per  cent  of  all 
clay  products;  in  1906,  these  percentages  were,  respectively,  3.58 
an^  2.88. 

Stove  lining  was  reported  from  12  States  in  1907  and  from  13  in 
1906.  Owing,  however,  to  the  small  number  of  producers  in  many 
of  these  States,  it  is  possible  to  give  totals  for  only  5.  Of  these,  Mas- 
sachusetts was  the  principal  producer,  with  an  output  valued  at 
$206,042;  Pennsylvania  was  second,  reporting  a  product  valued  at 
$179,218.  In  1906  those  relative  positions  were  reversed.  Massa- 
chusetts showed  an  increase  in  1907  and  Pennsylvania  a  decrease. 
New  York  was  third  in  both  years. 

Fire  brick  is  one  of  the  most  important  branches  of  the  clay-working 
industries.  It  is  widely  spread,  fire  brick  being  reported  from  38 
States.  The  figures  given  in  this  report  for  quantit}^  represent  the 
product  reduced  to  the  equivalent  of  the  standard  9-inch  fire  brick. 
The  quantity  so  reported  for  1907  was  783,017,000  brick,  vdued  at 
$14,946,045,  or  $19.09  per  thousand,  compared  with  770,839,000, 
valued  at  $14,206,868,  or  $18.43  per  thousand  in  1906.  This  was  a 
gain  of  12,178,000  fire  brick^  or  1.58  per  cent  in  quantity,  and  of 
$739,177,  or  5.20  per  cent  in  value.  Pennsylvama  is  by  far  the 
largest  producer,  reporting  369,956,000  fire  brick,  valued  at  $6,907,904, 
or  $18.67  per  thousand;  For  1906  this  State  reported  374,857,000  fire 
brick,  valued  at  $6,854,640,  or  $18.29  per  thousand,  a  loss  in  1907  of 
4,00 1,000  l)rick  in  quantity  but  a  gain  of  $53,264  in  value.  Pennsyl- 
vania alone,  in  1907,  produced  47.25  per  cent  of  the  fire  brick  of  tne 
whole  country  and  46.22  per  cent  of  the  total  value.  Ohio  was  sec- 
ond  in  both  years,  reporting  108,197,000  fire  brick  in  1907,  valued  at 
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$1,668,728,  or  $15.42  per  thousand,  against  109,675,000  fire  brick  in 
1906,  valued  at  $1,670,630,  or  $15.23  per  thousand — a  small  loss  in 
1907  in  both  quantity  and  value,  though  the  average  price  per  thou- 
sand in  1907  was  slightly  higher  than  that  for  1906.  Missouri  was 
third  in  1906  and  1907,  reporting  increases  in  both  quantity  and 
value.  Kentucky  was  fourtn  in  quantity  in  1907  and  fifth  m  value, 
and  New  Jersey  was  fifth  in  quantity  ancl  fourth  in  value.  The  other 
States  were  comparatively  small  producers,  New  York  reporting  the 
product  of  next  largest  value,  $538,721,  though  the  quantity  was 
small,  13,769,000  fire  brick,  the  average  value  per  thousand  being 
very  high,  $39.13.  The  range  in  average  value  per  thousand  was 
from  $10.13  in  Indiana  to  $40.74  in  Oregon,  with  a  general  average  of 
$19.09.  As  in  other  varieties  of  brick,  these  extremes  are  in  States 
of  small  importance  as  producers.  Fire  brick  composed  in  1907  1 1 .60 
per  cent  of  the  value  ojr  the  brick  and  tile  products  and  9.40  per  cent 
of  all  clay  products;  in  1906  these  percentages  were,  respectively, 
10.96  and  8.82. 

Ohio  is  the  leading  State  in  the  clay-working  industries  as  a  whole, 
but  when  the  coarser  products  are  considered — brick  and  tile  of  this 
classification — Pennsylvania  is  the  leading  State,  its  output  being 
valued  in  1907  at  $18,981,743,  or  14.74  per  cent  of  all  brick  and  tile 
products,  and  in  1906  at  $19,363,794,  or  14.94  per  cent  of  the  total— 
a  loss  in  1907  of  $382,051,  or  1.97  per  cent.  Ohio  ranked  second, 
with  products  valued  at  $16,807,631,  or  13.05  per  cent  of  the  total 
brick  and  tile  products;  in  1906  Ohio's  brick  and  tile  products  were 
vidued  at  $17,023,806,  or  13.14  per  cent  of  the  total — a  decrease  of 
$216,175,  or  1.27  per  cent.  Dhnois  was  third  in  1907.  displacii^ 
New  York,  which  became  fourth.  The  product  reported  n'om  Illinois 
in  1907  was  valued  at  $12,216,323,  or  9.48  per  cent  of  the  total,  as 
compared  with  $11,651,278,  or  8.99  per  cent  of  the  total,  a  sain  of 
$565,045,  or  4.85  per  cent.  The  product  reported  from  New  York  in 
1907  was  valued  at  $9,838,376,  or  7.64  per  cent  of  the  total ;  in  1906  the 
product  of  this  State  was  valued  at  $12,008,260,  or  9.27  per  cent  of 
the  whole — a  decrease  of  $2,169,884,  or  18.07  per  cent.  New  Jersey 
was  fifth  in  both  years,  reporting  7  per  cent  of  the  total  brick  and  tile 
pro<lucts  in  1907,  and  7.78  per  cent  in  1906.  Her  products  were 
valued  respectively  in  1907  and  1906  at  $9,019,834  ana  $10,079,611. 
There  were  no  other  changes  in  1907  in  relative  rank  of  States  until 
tenth  place  is  reached,  when  Georgia  displaced  Kansas.  Texas  rose 
from  fifteenth  place  in  1906  to  twelfth  in  1907,  and  Kansas  fell  from 
tenth  in  1906  to  thirteenth  in  1907.  Colorado  which  was  seventeenth 
in  1906  became  fourteenth  in  1907.  Washington  rcfee  from  twenty- 
second  in  1906  to  fifteenth  in  1907. 

In  1906  there  were  7  States  contributing  over  $5,000,000  each;  in 
1907  there  were  8  States — Pennsylvania,  Ohio,  Illinois,  New  York, 
New  Jersey,  Missouri,  Indiana,  ami  California,  and  the  total  output  of 
these  States  was  $85,316,260,  or  66.24  per  cent  of  the  total  value  of  the 
brick  and  tile  products. 

HUDSON   RIVER   REGION. 

The  Hudson  River  district  has  been  for  years  the  largest  brick- 
making  center  in  this  country,  and  probably  in  the  world.  Ten  coun- 
ties are  included  in  this  region,  9  in  New  i  ork  and  1  in  New  J^t^ss^ . 
As  the  market  for  the  product  of  this  rej^iou  \a ^ew  Xv.vcVCN\?s  w^>\SXa» 
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environs,  the  brick  business  naturally  follows  the  course  of  building  in 
the  metropolis.  The  building  operations  of  Greater  New  York  in  1 W5, 
when  buildings  were  erected  at  a  cost  of  over  $250,000,000,  naturally 
caused  agreat  demand  for  the  products  of  the  Hudson  River  brick- 
yards. With  this  great  demand,  the  prices  rose  correspondingly  imtil 
the  price  of  common  brick  of  this  region  was  nearly  doubled,  and  the 
output,  as  compared  with  only  a  few  years  previous,  was  more  than  60 
per  cent  greater  and  the  value  nearly  two  and  one-half  times  as  great. 
The  year  1906  showed  a  falling  off  in  both  product  and  price  of  brick 
in  this  region,  and  1907  showed  a  still  further  decrease,  the  fimires 
being  approximately  the  same  as  those  of  1904.  The  cause  in  Doth 
years  was  the  falling  off  in  building  in  Greater  New  York, 

The  total  number  of  brick  marketed  from  these  10  coimties  by  132 
firms  in  1907  was  1,064,892,000,  valued  at  $5,515,585,  or  $5.18  per 
thousand,  as  compared  with  1,274,372,000,  valued  at  $7,672,639,  or 
$6.02  per  thousandin  1906,  a  decrease  of  209,480,000  brick,  or  16.44  per 
cent  m  quantity,  and  of  $2,157,054,  or  28.11  per  cent  in  the  value. 
Comparea  with  1904,  the  year  before  the  extraordinary  increase  in 

Production  of  this  region,  the  marketed  product  of  1907  was  greater 
y  77,248,000  brick,  though  the  value  of  the  product  was  $294,529,  or 
5.07  per  cent  less  than  that  of  1904,  the  average  price  per  thousand 
being  $5.88  in  1904  and  $5.18  in  1907. 

New  York's  portion  of  this  region  contributed  about  95  per  cent  of 
both  quantity  and  value.  This  product  of  1,012,513,000  common 
brick,  which  was  a  decrease  of  185,887,000,  or  15.51  per  cent,froml906 
constituted  76.74  per  cent  of  New  York's  total  output  of  common 
brick,  and  w^as  greater  than  the  common  brick  output  of  any  other 
State  except  Ilfinois,  although  Pennsylvania  nearly  approached  it 
with  980,102,000  brick.  The  value  of  New  York's  portion  of  the 
product  of  this  region  was  $5,241,237,  a  decrease  of  $1,986,804,  or 
27.49  per  cent,  from  1906.  This  value  was  exceeded  in  1907  by  both 
lUinois  and  Pennsylvania.  In  1906  New  York's  portion  exceeded  by 
$641,667  the  value  of  Pennsylvania's  product  of  common  brick,  that 
State  being  next  to  IJew  York  the  largest  producer  of  that  variety  of 
brick.  In  1906  the  value  of  clay  products  in  only  5  States  exceeded 
the  value  of  the  product  of  New  "i  ork's  portion  of  this  region,  but  in 
1907  this  value  was  exceeded  by  8  States. 

Of  tlie  counties  included  in  this  region,  Ulster  had  the  largest  product 
in  1907,  235,584,000  l)rick;  Kockland  was  second  with  233,562,000 
brick;  in  value  of  product,  however,  Rockland  was  first,  reporting 
$1,272,455,  or  $5.45  per  thousand,  com])ared  with  Ulster's  $1,217,613, 
or  $5.17  per  thousand.  In  1906  Kockland  was  first  with  287,538,000 
brick,  valued  at  $1,823,371,  and  Ulster  second  with  261, 970,000 brick, 
valued  at  $1,391,013.  Orange  and  Dutchess  counties  maintainea 
their  r(\spective  ])laces  in  i)ro(luctiou,  third  and  fourth,  the  former 
reporting  148,103,000  brick  and  the  latter  135,469,000brickinl907,as 
compared  with  182,103,000  brick  and  154,456,000  brick,  respectively, 
in  1906. 

The  average  value  per  thousand  for  the  whole  region  was  $5.18  in 
1907,  $6.02  m  1906,  and  $6.99  in  1905.  In  New  York's  portion  in 
1907  the  average  price  ranged  from  $5.55  per  thousand  in  Westchester 
County  to  $4.56  in  Columbia,  with  a  general  average  of  $5.18  in  1907. 
In  1906  the  average  for  the  whole  New  York  region  was  $6.03  and  in 
inor,  it  was  $7. 
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The  conditions  in  Bergen  County,  N.  J.,  were  similar  to  those  in  the 
New  York  portion  of  the  region,  and  the  product  showed  a  large  loss, 
declining  from  75,972,000  brick  in  1906  to  52,379,000  brick  in  1907,  a 
loss  in  quantity  of  23,593,000  brick,  or  31.05  per  cent,  and  in  value  of 
$170,250,  or  38.29  per  cent.  The  average  pnce  per  thousand  in  New 
Jersey  was  slightly  above  the  general  average  m  1907  and  below  it 
m  1906. 

The  number  of  firms  reporting  also  decreased  from  135  in  1906  to 
132  in  1907;  of  this  loss  2  firms  were  in  New  Jersey  and  1  in  New 
York.  The  largest  number  of  firms  that  have  reported  from  this 
region  was  135  m  1906.  This  number  was  due  no  doubt  to  the  at- 
tractive prices  received  for  brick  during  1905. 

Production  of  common  brick  m  the  Hudson  River  district  from  Cohoes  to  New  York  City 
in  1906  and  1907,  by  counties. 
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POTTERY. 

INTRODUCTION. 

The  pottery  industry  of  the  United  States  seems  to  have  suffered 
to  a  lai^er  extent  from  the  financial  depression  of  1907  than  did  the 
other  branches  of  the  clay-working  industries,  as  is  shown  bv  the  figures 
hereinafter  given.  The  total  value  of  the  pottery  products  of  the 
country  as  reported  to  this  office  was  $30,143,474  as  compared  wuth 
$31,440,884,  a  decrease  of  $1,297,410,  or  4.13  per  cent;  in  1906  the 
increase  over  1905  was  $3,521,990,  or  12.62  per  cent.  Compared 
with  1905,  however,  the  1907  figures  are  much  larger,  $2,224,580, 
or  7.97  per  cent.  Tne  value  of  the  pottery  products  of  1907  is  more 
than  twice  as  great  as  it  was  in  1898 — $14,589,224;  so  it  is  only  by 
comparison  with  1906  that  1907  was  small.  The  imports  of  pottery 
showed  the  small  increase  in  1907  over  1906,  $354,510,  or  2.68  per 
cent,  compared  with  the  increase  in  1906  over  1905  of  $1,255,040, 
or  10.48  per  cent.  At  present  the  domestic  production  is  nearly- 
three-fourths  of  the  consumption.  Its  proportion  to  consumption 
declined  slightly  in  1907,  but  its  trend  m  previous  years  has  been 
steadily  upwara,  and  no  doubt  it  will  continue  to  increase  until 
eventually  the  domestic  potter  will  supply  the  dercvaivA  Iwt  \)5\^V\^^^ 
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grades  of  his  wares  just  as  he  now  supplies  the  lower  grades.  The 
general  tendency  in  quaUty  of  ware  or  the  domestic  pottery  is  un- 
doubtedly upward,  and  the  fact  that  there  was  a  marked  advance 
made  during  1907  in  the  production  of  a  distinctively  American  china 
augurs  well  for  the  future  of  the  industry.  The  potters,  some  of  them 
at  least,  seem  to  be  making  every  effort  to  remove  the  stigma  that  has. 
rested  on  '^American  pottery.''  That  they  can  and  wfll  do  this  no 
one  doubts,  and  it  is  only  a  question  of  time  when  our  wares  of 
lughest  grade  will  be  sougnt  by  the  discriminating  purchaser  as  are 
the  foreign  wares  to-day. 

PRODUCTION. 

In  the  following  tables  will  be  found  statistics  of  the  production 
of  pottery  in  the  United  States  in  1906  and  1907,  the  former  year 
being  given  for  comparative  purposes: 

Value  of  pottery  products  in  1906,  by  varieties  of  products y  by  States. 
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alnchided  In  "Other  States." 

Mnchidcfl  all  produrtn  made  l>y  lenft  than  three  i>roducera  In  one  State.    The  total  of  '*OtlMr 
States"  is  distnlmted  among  the  States  to  which  it  fielongs. 
<> Includes  louzieon  Anna  not  distributed. 
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Value  of  pottery  products  in  1906,  by  varieties  of  products,  by  States — ContinufHl. 
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•  Indnding  art  and  chemical  pottery,  bread  toasters,  craquelle  porcelain,  faience.  Ilampshlrp  pottery, 
handmade  tile,  hanging  baskets,  Jardinieres  and  pedestals,  Pewabic  pottery,  pins,  stilts,  and  spurs 
for  potters'  use;  porcelain  doorknobs,  shuttle  eves,  thread  guides  and  filter  tubes,  iK>ix)elain  hardware 
trtmmliigs,  poroeiain-Uned  cooking  ware,  porcelain  teeth,  stems,  and  mouth  rings;  stove  crocks,  Teco 
pottery,  tobacco  pipes,  toy  marbles,  turpentine  cups,  umbrella  stands,  and  vases. 

ft  Included  In  "Other  States." 

einduded  in '($587,820). 

'  Includes  all  products  made  by  less  than  th roe  producers  In  one  State.  The  total  of ' *  Other  States ' ' 
is  distributed  among  the  States  to  which  it  l)elongs. 

«  Made  up  of  State  totals  of  District  of  Columbia,  FloridH,  Kansas,  Minnesota,  Montana,  New  Hamp- 
shlxe,  Oregon,  and  Virginia. 
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Value  of  pottery  products  in  1907,  by  varieties  of  products,  by  Stales. 
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I  Floridi.. 

IB  '  Geowtft.,..^. 

6  ,  IlUnoU,,.. 

7  I  Indian*,,. 

21  ,  lOWA.., _,., 


22  ! 
3 

13 

e 

4 


1& 
24 
IS 
6 


5 


r.rao 
(*> 

12,8SG 
],V31 

3i,eiG 

SS,4«) 
37,015 
£,075 
S,35Q 


Kentuckr.* 

Lnulaiana. .  .^..-^ 

Maine... .„ 

MflryUnd 

llassadiusettB. . . 
Michigan......  , 

Ulni^Klta....... 

IfUalflafppI...... 

If  Issoun 

IfontaJLa........ 

New  natnpeliti«. 
New  Jersey.-.,.. 
New  York". ...... 

Nonb  CaroJina.. 

Ohio. 

Oregon... , 

fVmwylvjtnli. . . . 


U 
3 


37,H» 


10  1 

IB  I 
6 


^i 


16,200 
39^382 


896,267 
4S,fi7S 


(ay 


5S 

24 
24 

118  j 


24     ^utlL  Carolif] 


Tennpe^ep- 

12     Texas 

•  Utah ,. 

Viiylnta....... 

19     Wdahlngton... 
3     West  vTnglniii. 

36  I  WlBConaln. 

Other  Statei*** 


u,ai5 

1W,>78 
S4,474 
C-) 

SOS 
3p38» 


2I0S7 
32  W0 
2*3©  i 
142,042  i 

104,000 
4,4»  ' 

0,185 


C*) 


a»,3£3 


s?. 


471 
7,840 

380,361 

0,900 

iu,oao 

1«,414 


'{-) 


9,41B,ft 
""SLO 


2i50O 


8,8 
a6,4 


38,195 


735,773 


ToUl 

Per  cent  ol  potterv  ppcKlucta . 

Fer  oetit  of  total  cUy  pfCKiucts. ........ 

NumberofflrmAreportl^gpach  varletj , 


84S,465 
2.80 

199 


4,2S0*001 
14  30 
2.00 

219 


11,913,680 

45.16 

8.75 

08 


tl,135,8 

746,0 


i4i 

1.32 
10 


alndudod  In  "  Other  States." 

b  Includcfl  all  products  mado  by  Ifss  than  thn>v  ])rodwt'rs  in  one  State. 
Is  distributed  amonjz  the  States  to  which  it  l)elongs. 
<^ln(4ude8  flfte<*n  Anns  not  distribut»sl. 


Tba  totja  of  **  Other  SUtea" 
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Value  of  pottery  products  in  1907,  by  varieties  of  products ,  by  States— Continued. 


state. 

aute. 

Sanitary 
waxo. 

Popcdaia 
elcffitrical 
«upp]le& 

UlacsUa- 
H£Ou».o 

Total. 

oenta^o 
oftotaL 

30 

AlfthAITIA^  ■■■■..,-,-■. * -  .  .  . 

ta7,7« 

16,950 
07  838 
44,144 

123,116 

^,885 

1,004,166 

860  151 

iB;8a2 

^,^ 

302,744 

til,  574 

7S,1S7 

10,222 
13,533,199 

1,3(^,878 
14,3fiO 
167,215 
156,173 

n 

30,005 

2,lfi0,|32 

8,fi32 

i 504,097 

O.C0 

n 

ArtaiuLas ,... 

J 

,06 

14 

CaJUorniiu...... , 

C*) 

$2,800 
6560 
18,500 

.32 

17 

Colorado,  ,,.,.„ ....„.„.. , 

,.„..,..... 

.15 

13 

Dlitdcl  of  Columbia 

,,„,, 

t*) 

,41 

Florida _ '„,.,„ ,_.. 

IS 

Oeowla.*.- 1 

li 

6 

7 

23 

IlJliio|».._. 

iQdUm. 

Iowa, , ,..,.. 

""m66,'6o6' 

57,061 

5oa 

3,500 

3.33 
2.8S 
,06 

ITiiTMHIff          b    d 

U 

KJBnttKkr                                      , .     . 

' ' 

.55 

f/r 

LonMftnA 

' 

5,203 

^02 

Wn^ 

8 

MarylftnC.  ,.,.,,, 

3,6M 

33,100 

7,100 

1.22 

g 

JUas&oohuwtta- . » ,..,..*,, 

••V(»y- 

t.OO 

16 

illehl«*ft , 

*20 

MfiuieHita . 

31 

irtubslppl 

'    "" ^"j 

07 

15 

MlBOOUlf. 1 

5^575 

.36 

Montana  -  *,,*...*..,..*...,....,,.....'... , , 

Naiv  llAmpiitilm^ 

186,if» 
51,583 

2 
4 

New  Jerney* , .._..,. _  „ . , 

New  York , 

3,tj]5,«8fi 

1744,068 
626,032 

23.  IS 
6.42 

26 

North  Camlliui.. -,....,.. 

.m 

1 

Ohio......... 

Otflgoii,,^ , ,,,...,, 

32S,Q00 

e33,25lt 

1, 130,678 

44.90 

5 

Peimiyl  vania- ,. 

192,854 

25,^33 

4.35 

24 

05 

10 

TeooGssee ..^ . .^. ..,*_,... 

£0,000 

,50 

t3 

TftTft*,           L        1 

.m 

Utah 

VlrginSji          .............. 

(*> 

{^) 

Ift 

WaiiLhinston, , - -   - 

,10 

3 
20 

West  Vffilala.-. ....*.- 

Wlaoonaln. ...... 

37S,0«» 

""Mlm 

7.16 
.03 
1  07 

Total... ,..., , 

t*eT  cent  of  pottorF  productfl. . ....,,.. 

Per  cent  of  total  cby  productt. , 

Number  of  flrm  s  raponlne  each  vnrietr 

H.  13 

3.  OS 

36 

2,013,771 
8.07 
L66 

1,606,066 

5.63 

1.07 

75 

30,143,471 

100.  on 

18.07 

loaoo 

•  IndadlDg  art  and  chenilcal  pottery,  craquelle  porcelain,  faience,  garden  vaaes,  Gnieby,  Hampahire, 
and  Teco  pottery,  handmade  tue,  hanging  baaketa,  incandescent  mantle  supplies,  jardinieres  and  ped- 
estals, pinsp  stilts,  and  spurs  for  potters'  use;  porcelain  doorknobs  and  filter  tubes,  porcelain  hardware 
trimmings,  statuettes,  stove  crocks,  tobacco  pipes,  toy  marbles,  turpentine  cups,  and  umbrella  stands. 

^Included  in  "Other  States."  *-^  *- 

clndoded  in  «  ($504,937). 

'  Indudes  all  products  made  by  less  than  three  producers  in  one  State.  The  total  of "  Other  States" 
is  distHbnted  among  the  States  to  which  it  belongs. 

«  Made  up  of  State  totals  of  District  of  Columbia,  Florida,  Kansas,  Maine,  Minnesota,  Montana,  New 
Hampshire,  Oregon.  Utah,  and  Virginia. 
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As  in  former  years,  pottery  products,  except  earthenware  and  stone- 
ware, were  reported  ifroiu  but  few  States.  White  ware,  or  what  is 
known  as  '* general  ware,"  was  produced,  as  in  1906,  in  9  States, 
though  it  seems  j^ossible  in  view  of  the  high  freight  rates  and  the 
accessibiUty  of  suitable  material  in  the  Western  States  that  general 
ware  potteries  may  be  established  in  that  section  of  the  country 
before  long.  Sanitar}^  ware  was  reported  from  7  States  and  porcelain 
electrical  suppUes  from  9.  Where  there  are  less  than  3  producers  in 
any  State,  the  total  for  that  State  is  not  given.  This  is  done  in 
order  to  prevent  the  disclosing  of  individual  returns;  hence  some  of 
these  columns  have  figures  for  only  a  few  States,  the  others,  which 
are  indicated  by  a  footnote,  being  grouped  under  ''Other  States." 

Red  earthenware,  the  commonest  of  pottery  products,  bein^  made 
from  almost  any  red-brick  clay,  was  reported  from  32  States^  Minne- 
sota, which  reported  none  in  1906,  entering  this  column  m  1907. 
Massachusetts,  which  was  second  in  value  or  this  ware  in  1906,  was 
first  in  1907,  reporting  ware  to  the  value  of  $166,978.  Even  this  was 
a  loss  of  $4,182.  In  1905  this  State  was  first,  reporting  ware  valued 
at  $185,074.  Pennsylvania,  which  was  third  in  1906.  reporting  wara 
valued  at  $165,073,  was  second  in  1907,  and  Ohio,  wnich  was  first  in 

1906,  became  third  in  1907.  The  total  value  of  this  ware  in  1907 
was  $845,465,  as  compared  with  $909,262  in  1906,  a  loss  of  $63,797, 
or  7.02  per  cent.  The  total  value  for  1907  was  greater  by  $64,828,  or 
8.30  per  cent,  than  in  1905,  when  it  was  $780,637.  This  product  was 
reported  bv  186  producers  in  1906  and  by  193  in  1907.  In  1906  it 
constituted.  2.89  i)er  cent  of  all  pottery  products  and  2.80  per  cent  in 
1907. 

Stoneware  and  yellow  and  Rockingham  wares  were  reported  from  29 
States  in  1907  ana  from  30  ^States  in  1906,  Montana  reporting  a  prod- 
uct in  1906  and  none  in  1907.  Ohio  was  the  leading  prooucer, 
reporting  wares  valued  at  $1,648,213,  or  38.5  per  cent  or  tne  whole. 
This  was  an  increase  of  $66,481  over  1906.  Illinois  was  second  and 
Pemivsylvania  third  in  both  1906  and  1907.  The  total  value  of  these 
products  was  $4,280,601  in  1907  and  $4,193,884  in  1906,  a  gun  in 
1907  of  $86,717,  or  2.07  per  cent.  The  number  of  firms  reporting 
decreased  from  255  in  1906  to  219  in  1907.  In  point  of  value,  these 
wares  are  one  of  the  three  most  important  classes,  being  14.20  per 
cent  of  all  pottery  products  in  1907  and  13.34  in  1906. 

The  wares  emhracod  under  the  heading  C.  C.  ware,  white  granite, 
semiporcelain  ware,  and  soiuivitreous  porcelain  ware  are  the  most 
im|)()rtant  pottery  products  from  a  monetary  standard  produced  in 
this  country,  tluMr  vaUio  being  $13,013,680  in  1907,  as  compared  with 
$14,152,503  in  1906,  a  decrease  of  $23<S,823,  or  1.69  per  cent.  In  1905 
those  products  were  valued  at  $13,196,614,  so  that  it  will  be  seen  that 

1907,  while  showing  a  small  loss  as  against  1906,  exceeded  the  pro- 
duction of  1905  ui  value  by  $717,006,  or  5.43  per  cent.  The  wares 
eml)race(l  in  this  column  re|)resent  the  general  household  wares  and 
compose  the  bulk  of  what  is  known  as  '* pottery.'*  Ohio  was  the 
leadmg  producer,  renortin^  material  valued  at  $9,419,960,  or  67.70 
per  cent  of  the  whole.  West  Virginia  was  second  with  a  value  of 
$1 ,651 ,732,  and  New  Jers(»y,  which  was  second  in  1906,  was  third  with 
$1 ,225,691 .  Ohio  and  New  Jersey  each  showed  a  decrease,  Ohio  firom 
$9,735,072,  or  6S.79  per  cent  of  the  whole,  and  New  Jersey  from 
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$1,436,246,  or  10.15  per  cent  of  the  whole.  West  Virginia,  on  the 
otner  hand,  showed  an  increase  from  $1,047,770  in  1906  to  $1,651,732 
in  1907.  This  increase  was  partly  due  to  the  starting  up  during  the 
year  of  the  large  plant  at  Newell,  W.  Va.  These  wares  composed 
46.16  per  cent  of  tne  pottery  products  in  1907  and  45.01  per  cent  in 
1906;  they  were  reported  by  77  producers  in  1906  and  by  68  in  1907. 

China,  mcluding  Done  chma,  delft,  and  belleek  ware,  probably  the 
most  interesting  of  all  pottery  products,  showed  a  sUg:ht  increase  in 
value  from  $1,787,776  m  1906  to  $1,930,669  in  1907,  a  gain  of  $142,893, 
or  7.99  per  cent.  As  heretofore,  these  products  are  reported  from 
but  4  States,  for  only  2  of  which  are  totals  given,  owing  to  the  small 
number  of  producers.  New  Jersey  is  the  leading  china-producinff 
State,  reporting  products  valued  at  $1,135,885  in  1907,  as  compared 
with  $1,065,^86  in  1906.  New  York  also  snowed  an  increase  in  these 
products.  These  two  States  produce  practically  all  of  the  china 
made  in  this  country,  the  other  two  States  reporting  these  wares  to 
the  value  of  only  $48,150,  or  2.49  per  cent  of  the  total.  Two  more 
producers  reported  these  wares  for  1907  than  for  1906,  14  in  1906  and 
16  in  1907. 

Sanitary  ware  being  used  almost  exclusively  in  construction  work, 
showed  a  decline  in  sympathy  with  the  decrease  in  building  opera- 
tions. The  decrease  in  value  of  this  ware  in  1907,  however,  was 
small,  being  $235,088,  or  4.61  per  cent;  tne  value  for  1907  was 
$4,863,222,  against  $5,098,310  for  1906  and  $4,580,145  for  1905.  In 
1907  the  output  was  from  7  States,  New  Jersey  being  by  far  the 
largest  producer  and  reporting  74.35  per  cent  of  the  total.  Indiana 
was  second  and  West  Virginia  third  in  production,  with  decreases  in 
both  States.  This  ware  constituted  16.21  per  cent  of  the  pottery 
products  in  1906  and  16.13  per  cent  in  1907. 

The  products  of  the  porcelain  electrical  supply  branch  of  the  pot- 
tery industry  being,  like  those  of  sanitary  ware,  used  in  construction 
work,  fell  oft  in  value  in  1907  as  compared  with  1906  to  the  extent  of 
$224,513.  or  7.91  per  cent.  The  value  of  the  product  in  1907  was 
greater,  however,  than  that  for  1905,  a  year  of  great  prosperity. 
In  1906  this  product  was  9.03  per  cent  of  the  pottery  products  and 
in  1907  it  was  8.67  per  cent. 

Ohio  was  the  leading  pottery-producing  State,  with  wares  valued 
at  $13,533,199,  or  44.90  per  cent  of  the  total.  This  is  a  decrease  of 
$457,160,  or  3.27  per  cent,  from  1906,  when  the  wares  were  valued  at 
$13,990,359,  or  44.50  per  cent  of  the  total.  In  1905  the  value  was 
$13,024,071,  or  46.65  per  cent  of  the  total.  New  Jersey  was  second 
in  rank,  with  wares  valued  at  $6,985,626,  or  23.18  per  cent  of  the 
total;  in  1906  the  value. was  $7,282,658,  or  23.16  per  cent  of  the  total. 
West  Virginia,  passing  both  New  York  and  Pennsylvania,  was  fifth 
in  1906  and  tliird  in  1907,  and  reported  wares  valued  at  $2,159,132, 
or  7.16  per  cent  of  the  total  in  1907,  and  at  $1,588,555,  or  5.05  per 
cent  of  the  total,  in  1906— an  increase  in  1907  of  $570,577,  or  35.92 
per  cent.  New  York  was  fourth  in  both  1906  and  1907,  the  value  of 
the  product  m  1907  being  $1,934,498,  a  gain  of  $66,151,  or  3.54  per 
cent.  Pennsylvania,  which  was  third  in  1906,  with  wares  valued  at 
$2,410,817,  was  fifth  in  1907,  with  wares  valued  at  $1,309,878,  a  loss 
of  $1,100,939,  or  45.67  per  cent. 


526 


MINERAL  RESOURCES. 


The  only  other  changes  in  relative  rank  worthy  of  note  were  Gteor- 
gia,  which  rose  from  twenty-second  to  eighteenth;  Iowa,  which  feU 
&om  sixteenth  to  twenty-second,  and  Mississippi,  which  rose  from 
twenty-fourth  to  twenty-first. 

The  number  of  firms  reporting  pottery  sales  feU  from  640  in  1906 
to  509  in  1907.  Ohio  had  the  largest  number  of  firms,  reporting  118 
in  1907  and  126  in  1906.  New  Jersey  reported  57  firms  m  1906  and 
55  in  1907;  Pennsylvania^6  in  1906  and  40  in  1907;  New  York,  24 
in  1907  and  25  m  1906;  West  Virginia,  13  in  1906  and  12  in  1907. 
Illinois  reported  23  in  1906  and  24  m  1907,  and  Indiana  reported  the 
same,  18,  for  both  years. 

The  value  of  the  white  ware,  exclusive  of  sanitary  ware  and  porce- 
lain electrical  supplies,  was  $15,844,349  in  1907,  against  $15,940,279 
m  1906,  a  loss  of  $95,930,  or  only  0.6  of  1  per  cent.  This  total  for 
white  ware  in  1907  is  greater  by  $1,089,005,  or  7.38  per  cent,  than 
the  total  for  1905.  These  products  composed  52.56  per  cent  of  the 
pottery  products  in  1907  and  50.70  per  cent  in  1906;  if  sanitary  ware 
and  porcelain  electrical  supplies  be  added,  most  of  which  are  made 
of  high-grade  body,  the  total  value  of  these  products  in  1907 
woidd  be  $23,321,342,  or  77.37  per  cent  of  all  pottery  products. 


TRENTON,  N.  J.,  AND   EAST  LIVERPOOL,  OHIO. 

Although  pottery  products  were  reported  from  37  States,  in  only 
9  were  high-grade  general  wares  made,  namely,  Illinois,  Indiana, 
Maryland,  Massachusetts,  New  Jersey,  New  York,  Ohio,  Pennsyl- 
vania, and  West  Virginia.  Of  these,  two — New  Jersey  and  Ohio — are 
the  leading  pottery-producing  States,  with  a  combined  output  in  1907  of 
68.08  per  cent  of  the  pottery  products  of  the  entire  country.  In  New 
Jersey  93.32  per  cent  of  the  total  of  the  State  was  produced  in  Tren- 
ton; in  Ohio  the  great  pottery  center  is  East  Liverpool,  but  itspro- 
portion  of  the  State's  total  in  1907  was  much  less  than  that  of  Tren- 
ton, being  42.33  per  cent.  In  1906  these  cities  produced,  respectively, 
93.25  and  43.98  per  cent  of  the  State  totals.  As  these  two  cities  mav  be 
considered  the  two  leading  pottery  centers  of  the  coimtry,  the  follow- 
ing table  has  been  preparea  showing  the  details  of  production  in  them : 

Value  of  pottery  products  of  Trenton,  N.  J.,  and  East  Liverpool^  OkiOy  in  1906  and  1907, 

by  varieties. 


1900. 


Variety. 


Trenton. 


Stonewaro  and  yellow  and 
Rockingham  ware 

White  warp,  C.  C.  ware,  white 
granite,  semiporcelain  ware, 
and  Bomi vitreous  porcelain 
ware 

C^hina,  bono  china,  delft  and 
belleck  ware 

Sanitary  ware 

Porcelain  electrical  supplies... 

Miscellaneous  a 


Total 

Per    cent    of    total    potter>' 
prodiK?t 


11,436,246 

1,065,986 

3,372,a54 

778,  .549 

138,593 


East 
Liverpool. 


I 


172,492 


5,317,016 


Total. 


604,906 
158,303 


l?2,492 


6,753,262 

1,065,986 

3,372,054 

1,383,455 

296,896 


6,791,428 
21.  00 


0,152,717 
19.57 


12,944,145 
41.17 


1907. 


Trenton. 


!      East 
jUveipooL 


$1,225,091 

1,135,885 

3,265,625 

744,068 

147,920 


173,444 


5,030,906 


4B8,M0 
164, 8M 


6,519,180  I 
2L63 


5,737,074 
IOlOO 


ToUL 


173,444 


6,256,687 

1,135,885 

8,366,835 

1,203,008 

313,514 


13,347,168 


A  Including  art  and  chemical  pottery,  stilts,  pins,  and  spurs  for  potters'  use;  poRMlaln  hmidwMV 
trimmings:  porcelain  door  and  shutter  knobs,  stems  and  rings,  etc 
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This  table  shows  that  these  two  cities  continue  close  together  in 
value  of  products,  though  the  diflference  in  Trenton's  favor  seems  to 
be  growing.  In  1906  Trenton's  products  were  valued  at  $638,711 
or  10.38  per  cent  more  than  East  LiverpooPs,  and  in  1907  at  $791,215 
or  13.81  per  cent  more.  In  1905  the  diflference  in  Trenton's  favor 
was  $183,232.  Trenton  produces  no  yellow  nor  Rockingham  ware 
and  East  Liverpool  no  chma  nor  sanitary  ware.  The  only  important 
increase  noted  in  this  table  is  in  the  china  from  Trenton  which  in- 
creased $69,899  or  6.56  per  cent. 

These  two  cities  together  produced  40.63  per  cent  of  the  value  of 
pottery  for  the  whole  country  in  1907,  Trenton  reporting  21.63  per 
cent  and  East  Liverpool  19  per  cent.  In  1905  the  percentages  were, 
Trenton, 22.10;  East  Liverpool,  21.44;  total,  43.54. 

CONSUMPTION. 

The  pottery  imports  into  the  United  States  in  1907  were  valued  at 
$13,585,612  and  the  production  at  $30,143,474,  a  total  of  $43,729,086. 
After  deducting  the  exports,  domestic  $1,131,641  and  foreign  $36,538 
there  appears  to  have  been  a  net  consumption  of  $42,560,907,  of 
which  the  domestic  production  was  70.82  per  cent.  In  1906  the 
domestic  production  was  72.26  per  cent  of  the  consumption  and  in 
1905  it  was  71.81  per  cent.  The  highest  proportion  reached  was 
72.91  per  cent  in  1902. 

IMPORTS  AND  KXPORTS. 

The  following  table  shows  the  value  of  imports  of  clay  products 
from  1903  to  1907,  inclusive.  It  will  be  noted  that  the  total  value 
has  increased  every  year.  The  total  for  1907  was  $13,810,932,  as 
compared  with  $13,406,899  in  1906,  an  increase  of  $404,033,  or  3.01 
per  cent.  The  increase  in  1906  over  1905  was  $1,258,758,  or  10.36 
per  cent. 

Value  of  earthenware,  chinas  brick,  and  tile  imported  and  entered  for  con^urnption  in  the 

United  States,  1903-1907. 


Year. 


Brown 
earthen 

and 

common 

stone 

ware.o 


1903 f95,890 

1904 81,951 

1905 100,618 

1906 ;      96,400  i 

1907 113,477 


Pottery. 

Brick,  are 

brick,  tile, 

etc. 

China  and 
porcelain, 
not  deco- 
rated. 

China  and 
porcelain, 
decorated. 

Total. 

Grand 
total. 

11,234,223 
1.329.146 
1,157,573 
1,312,326 
1,315,591 

19,897,588 
9,859.144 
10,717,871 
11,822.376 
12,156,544 

$11,227,701 
11,270,241 
11,976,082 
13,231,102 
13,685,612 

1228,589 
218, 170 
172,079 
175,797 
225,320 

111,456,290 
11,488,411 
12. 148, 141 
13,406,899 
13,810,932 

a  Including  Rockingham  ware. 


It  will  be  noted  that  practically  all  of  the  imports  are  pottery.  In 
1907  pottery  was  98.37  per  cent  and  brick  and  tile  1.63  per  cent  of 
the  total;  in  1906  these  percentages  were  respectively,  98.69  and  1.31. 
Of  the  pottery  imports  99.16  per  cent  was  general  ware  and  0.84  of  1 
per  cent  of  the  lower  grade  wares;  in  1906  these  percentages  were, 
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resf>ectively,  99.27  and  0.73  of  1  per  cent.  The  total  pottery  imports 
increased  in  1907,  $354,510,  or  2.68  per  cent,  over  those  of  1906.  In 
1906  the  increase  was  $1,255,040,  or  10.48  per  cent. 

The  following  table  shows  the  exports  of  clay  products  of  domestic 
manufacture  from  the  United  States  from  1903  to  1907,  inclusive. 

Exports  of  clay  wares  of  domestic  inanufacture  from  the  United  States,  1903-liHf7, 


Brick. 


Pottejy. 


Year. 


Huilding. 


1903... 
1904... 
1905- . . 
190fi... 
1907... 


Quantity 
(thou- 
sands). 


Valiio. 


8,7«3  1  «<i3,774 

25,012  I  179,  MMi 

34,242  I  2(i3,H7n 

27,758  247,<V25 

22,340  18.'),  192 


Fire  Total 

(value),     (value). 


Earthen 
and 
stone 
ware 

(value). 


$375,503 
407,519  I 
53(>.002  < 
637,441 
631,779  I 


I 


$439,277  ; 
587,385 
799,878 
885,066 
816,971  I 


$527,680 

697,381 

882,069 

1,003,960 

1,022,730 


China 
(valac). 


$61,312 
H358 
101,485 
114,481 
108,911 


Total 
(Taloe). 


$589,001 

791,730 

083,554 

1,118,450 

1,131,641 


Grand 

total 

(value) 


$1,028,378 
1,379,124 
1.783,432 
2.003.516 
1,948,612 


From  this  table  it  will  he  seen  that  the  value  of  the  exports  of  clav 
products  decreased  from  $2,003,516  in  1906  to  $1^948,612  in  1907— 
a  loss  of  $54,904,  or  2.74  per  cent.  In  1906  the  mcrease  over  1905 
was  $220,084,  or  12.34  per  cent. 

The  pottery  exports  showed  a  slight  increase  from  $1,1 18,450  in  1896 
to  $1,131,641,  again  of  $13,191,  or  1.18  per  cent,  while  the  brick 
and  tile  exports  decreased  from  $885,066  to  $816,971,  a  loss  of  $68,095, 
or  7.69  per  cent.  The  decrease  in  the  brick  and  tile  products  was 
almost  entirely  in  the  building  brick  exported,  and  the  increase  in  the 
pottery  was  in  the  coarser  products,  tne  china  exported  showing  a 
slight  decline  in  value.  The  average  value  per  thousand  of  the  bnck 
exported  was  $8.29  in  1907  as  compared  with  $8.92  in  1906  and  with 
$7.71  in  1905. 


CLAY  PRODUCTS  IN  VARIOUS  STATES. 


The  foUowinji:  table  gives  the  statistics  of  clay  products  from  1903 
to  1907,  inclusive,  for  the  more  important  clay-working  Stati*"^,  ti^k 
will  be  of  interest  to  those  who  desire  to  compare  the  grow  th  of  i^ 
industries  in  these  States  for  several  j'ears,     Ouing  to  the  chatige^f  r 
the  classification  of  the  products  in  some  of  the  minor  lUmt^,  ll 
figures  do  not  always  represent  solely  tho  values  of  the  pniJod 
named,  though  the  classification  as  given  in  the  tables  is  tlie  ntw 
that  can  l)e  made  without  reconstructing  them  entirely.    Tlk*  M 
*  Miscellaneous"  under  each  State  includes  all  prmluct^  not  vAl 
wise  classified,  and  those  which  could  nut  be  pu billed  ^^m 
without  disclosing  individual  returns. 
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Product. 


Brick: 

CkimmDil — 

Quantity.. 

Value 

Vttriflfid- 

QiMOtlty .. 

Vai™ 

Avftfftgo  per  M* 
Frout- 


1901. 


QtlnntJty- 


Average  per  M 

Faney  or  omamQnUl.  value. 

Fire ......do... 

Stov^  imif^g, ,.....- .^ .- ...dc - 

Draintile do... 

Bewer  pipe *..,,,.., ,  ,do. , , 

A  rchitflciTiraL  term  cot  ta . .  do . . . 
FJreproo&iig, .,..,,,,,_  „do, . , 
Tile,  not  drain ........... .do .. , 

Potury: 

Earthenwamjind  stooewaiBT 

Vftlue ,,, 

Sanitary  ware TAjua. 

lAisc«Uaneouft. ......,.,.,  .do, . . 

Total  value 


Number  of  operating  flinu  jb- 

porting. . ,._, .,. 

Rank  of  Sta  te ....-.,.......,.,. . 


1004. 


217,715,000 

fltSQD^SSS 

$7.35 

h 

$15.00 

BpWfi^OOO 

1229,^^ 

125.83 

1200,333 

{^) 

$17,994 
$411.3^ 
Itg0,4a8 

161,640 


$S7r74a 
191,641 


tSp  831,543 


25a,Sffi^€00 

$I,&^,936 

$7.  IS 

fa) 

118,08 

11,^,000 
l2Sl,Si3 

«r,037 

$2^,440 

S51p  125 
C") 


$45^005 
'$361  ,'034 


19D& 


105 
9 


$3,6^,734 


121 
8 


284,305,000 

$1,961,^ 

16.90 

H 
il9.23 

U, 871, 000 

$302,872 

125.  5t 

$31,899 

1200,878 

137,852 
1663,044 
1215, 160 
$45,551 
$34,670 


$S3,a^ 
$337,044 


K^eeS,  147 


10O6. 


278,7^0,000 

$1,962,866 

$7.05 

$18.40 

18,431,fflW 

1501,746 

$27,24 

$347,806 

(«> 

$»a,545 
$82^,477 
$254h992 

fng.oes 

$6^,033 


$B2,D8Q 
$307.  SS7 


132 

8 


$4,304,230 


113 


1907. 


339,439,000 

$2,483,002 

$7.32 

(«) 

$15.79 

12,922,000 
$283,375 

1150, 165 
$374,378 

$53,997 

Sl,0fte,9l6 

IISS,623 

$149,069 

1107, 493 


$S2,238 
$440,333 


$5,740,537 


lis 


CONNECTICUT  AND  RHODE  ISLAND. 


Brlok: 

Common— 

Qiiftptlty 

$5u62 

186,908,000 

$1,039,204 

$5u56 

(a) 

$14.00 

3,060,000 
$45730 
$14  94 

$40,500 

211,613,000 

$1,329,220 

$6.28 

5i 

$14.01 

212,648,000 

$1,503,929 

$^.07 

(«) 
$16.36 

$16.51 

198,414,000 

$1,240,575 

$6.25 

Value..:.......: :.: 

Ayerase  per  M 

Vitrifled- 

Qniintrity 

^V23 

vi^ !:.....::::..:::::: 

Ayerase  ner  M 

Front-^^^ 

Quantltv 

$  5.44 

Value....:.::..: 

Average  per  i^ . . . .   

Fancy  or  ornamental,  value. . 

Fire.'. do.... 

Stove  lining do. . . . 

Fireproofing do 

(«) 

Tile,  not  drain do 

$87,175 

Pottery:© 

Earthenware  and  stoneware, 
value 

$42,250 
$211,330 

$m,358 

$243,276 

(a) 

Mifloellaneous value . . 

$244,017 

Total  value 

$1,206,069 

$1,215,609 

$1,608,578 

$1,747,205 

$1,484,502 

Number  of  operating  firms  re- 
porting   

41 
23 

43 
23 

42 
20 

42 
20 

43 

Rank  of  Connecticut  and  Rhode 

24 

a  Included  in  miscellaneous. 

b  Stove  lining  included  in  fire  brick  in  1903. 

e  Produced  by  Connecticut  alone. 
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Clay  products  of  the  United  States^  by  Stales^  from  190S  to  i907— Continued. 

GEORGIA. 


Product. 

1909. 

19(H. 

igOfi.                 190B. 

1907, 

Brick: 

Common— 

QiMntity 

267.844,000 

tia93 

2,  ©15, 000 

»73,fi00 

?^ 
(«) 

tlG3,058 

i&5,500 

269,815,1500 
ft,S74.3m 

Woo 

^,024.000 
$42,054 

«o.7a 

18,099 
tl55,068 

m 

P> 

275,841*000 

11,441479 

15.24 

%^^ 

2,0S7,000 
128.676 
flO.75 

303,280,000 

W99 

2,0H0aa 

318,844,000 
11,907, 1« 

*V50 

V*iue„:,.,„ 

AvfimgiB  pBi"  U... 

vitiiflea-^ 

Quttiitity , , . 

9fliufl.,:. ......;, 

AvetHAe  pcirM . .. 

Kront- 

Quantlty  ,„,-., „ , , 

1,025,000 

Value , , 

AvnmgnpflrM 

Fira ....do.... 

Stove  lliilng ..,.,..*  *  ,do. , , . 

173,050 

«5i,aia 

Drain  Ute  *..»-..... do 

SeWBr  pipe.. .do \ 

Architectural  terra  cotta.  .do. . . . 

FIrnp  roofing „ , .  .do„  „ 

Tile,  not  draio.  +  ......     ..do 

113,500 
S21g,000 

(a) 
(") 

•21,800 

112,000 
S2Z1,0Q0 
(") 

h) 

r         ia^357 
1291, 333 

19,050 

iMiooa 

Earthanw^re  and  stoneware, 
value . , 

«21.&42 

Ytiitow     and     Rocidngham 
w^m value. . 

t33,8Sfi 

UJ«oeI!iLi»oiiA« .  ^ ».,,,..«. .  .do. . . . 

164,108 

1281,230 

imifii 

•298,31^ 

Tot*l  vriw 

S1,731|0S2 

11,9^,990 

12,119,746 

t2,400,fl»l 

tt,  490, 237 

Numlx*r  of  ope^atlr^g  flrmv  n^ 
portlng^ 

99 

15 

109 

12 

96 

99 

13 

106 

Rank  of  State  ._...*............ 

U 

ILLINOIS. 


Brick: 

Common- 
Quantity 

Value 

Average  per  M . 

Vitrifled- 

Ouantity 

value 

Average  per  M . 

Front— 


^alue 

Average  per  M 

Fancy  or  ornamental,  value. 

Fire do... 

Draintile do . . . 

Sewer  pipe do. . . 

Architectural  terracotta,  .do. . . 

Fireprooflng do. . . 

Tile,  not  drain do... 

Pottery: 

Earthenware  and  stoneware, 

value 

Yellow     and     Rockingham 

ware value. 

C.  C.  and  white  granite  ware, 

value 

SemlvitieouB  porcelain  ware, 

value , 

Miscellaneous value. . 

Total  value 


Number  of  operating  firms  re- 
porting  

Rank  of  State 


1,016,541,000 

$5,388,589 

$5.31 

96,568,000 

$1,015,710 

$10.52 

25,122,000 
$274,723 
$10.93 
$12,927 
$233,106 
$892,807 
$532,858 

$1,196,477 
$335,838 
$283,426 


$694,770 

$168,363 
$150,203 


$11,190,797 


502 
4 


999,310,000 

$5,167,166 

$5.17 

121,073,000 

$1,234,703 

$10.20 

21,299,000 

$251,762 

$11.82 

$11,733 

$217,006 

$1,002,463 
$550,344 
(«) 

$324,264 
$194,471 


$801,946 
(«) 


$1,021,588 


•10,777,447 


492 

4 


1,126,024,000 

$6,250,232 

$5u56 

90.563,000 

$973,247 

$10.76 

30.447,000 

$348,364 

$n.44 

$13,667 

$176,692 

$1,061,862 

$580,638 

$^,660 


$889,857 


$1,744,897 


$12,361,786 


460 
6 


1,196,210,000 

•6,719,906 

•4.79 

122,227,000 

•11.87 

•ll,e85 

•236,  OS 

•1,062,688 

•887,806 

•109,171 


•886^198 

•2,064,  on 


•12,684,181 


1,«4,807,00D 

•6,499,777 

•4.86 

126^827,000 


•086^812 

(•) 
tl,77i8S7 


il7 

4 


a  Included  in  misoellaneous. 

h  Stove  lining  included  in  fire  brick  in  1903. 

c  Included  in  C.  C.  and  white  granite  ware. 
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Clay  products  of  the  United  States,  by  Stales,  from  1903  to  1907— Continued. 

INDIANA. 


Product. 

LOOS. 

lfi04. 

IW5. 

im. 

1907. 

Brick: 

Ouantitv. .  - ^ 

3M«890,000 

fl,0»7,190 

15,76 

47,854,000 

1482,907 

tlOlOO 

19.30 

tll5.5^ 

*1, 014,700 
1363,213 

173, 160 
I*' 

fi,2Ea,2ffii 

2S3,7O7,O0Q 
11,077,714 

«&.gi 

51,859,000 

ig,aeo,ooo 

1107,^ 

fo,gi5 
{«) 

1130,210 

ll,:»5,7I7 
t2(H,000 

^10,SOO 
|^,3W 

(«) 
142ft,  noo 

f  1, 182,653 

27^,073,000 

♦1,630,072 

15.84 

43,573,000 

1474,(300 

flO.89 

22,212,000 
1231,353 

115,  ."KW 
1163,728 

Sl,^7,Gm 

t4ao,6^ 
(») 

174,402 

(«) 
,         t40&,000 
11,321,482 

307,070,000 

11,778,270 

15t79 

45,725,000 

1502,509 

110.  w 

35,000,000 

1395,308 

111.^ 

14,700 

1119,351 

11,373,441  , 
|4a&,B97 

^j015 
173^324 

1^,000 
11,036,359 

251, 7W,  000 

11,500.415 

10.00 

?Si» !::.""" 

Average  Mr  H... ,... 

Vltrtfl«d- 

49,224,000 
1548,448 

^S^*f!:. ;;::;:::::::: 

AvWU»l36tM.^ ,-.. 

111.87 

Front— 

QlUDtitT 

"iS?:?S 

viiiuf  .:.... „.„ 

Average  pcrM 

11L87 

Fancy  ororaAmentai.vftlu©, . 

Fire ,-„,,..do.„. 

StoT*Ualiig.- do..., 

Dralnttte. » .do. . , . 

Sfwi^t  pipp  ..,,„.*.„„,.  .do 

^rrhitec'tuml  tflJTacotta..do.... 

FlrfiprortOtJg-  ....„.„, do 

Tile,  not  drain. ...... .do. . . . 

Pottery* 

E^rrtbenwam     and     stonei- 

ware,... A*&\oo.. 

C.  C.  ware,  white  emnlte. 

semlpoTceJalQ    frtui    mm\- 

value , 

1487,^7 
&4,L51 

150,054 

(a) 

S^iUtAry  ware. . » . . , , .valiws.. 

1400,000 
SU  522, 015 

Total  value ^,,,,>.. 

tfi,«04,<m 

f5,0QU.59g  i      16,490,573 

17,  L5S,234 

10^  S5S, 124 

porting 

«M>                     40S 

e               ft 

44! 

0 

419 
6 

392 

KankoTSUta..,. 

7 

IOWA. 


Brick: 

Commoii — 

Qnantity , 

Value 

AveraflB  per  M. 

Vitrified— 

Quantity 

Value , 

Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fancy  or  ornamental. value. . 

Fire do.... 

Stove  lining do 

Draintile do 

Sewer  pipe do. . . . 

Fireproonnff,   terra-cotta   lum- 
ber,    ana     hollow     building 

block  or  tile value., 

Tile,  not  drain do.... 

Pottery: 

Earthenware     and     stone- 
ware  value.. 

Miacellaneoue do 


Total  value. 


Number  of  operating  flmu  re- 
porting.  

Rank  of  Btate 


191,323,000 

11,355,129 

17.06 

21.888,000 

1232,510 

110.62 

12,815,000 

1136,849 

110.60 

(«) 

1975 
(ft) 
11,028,383 
(«) 


1131,191 
(«) 


152,922 
1156,444 


13,093,403 


304 
8 


207,041,000 

11,440,758 

16.96 

19,231,000 

1199,528 

lia38 

7,994,000 
191,269 
111.42 


11,294,134 
(«) 


1161,658 
14,300 


166,050 
1208,156 


193,259,000 

11,366,653 

17.07 

13,253,000 

1134,802 

110. 17 

5,676,000 
160,669 
110.69 


11,509,226 
(«) 


1137,554 
(«) 


168,859 
1113,490 


13,460,853        13,392,122 


327 
9 


306 
9 


168,871,000 

11,118,709 

16.62 

16,930,000 

1185,990 

110.99 

8,871,000 

1101,795 

111.48 


1930 


11,721,614 
(«) 


1162,664 


154,600 
1122,725 


13,469,027 


304 


o  Included  in  miscellaneous. 

b  Stove  lining  included  in  fire  brick  in  1903. 


157,618,000 

11,085.383 

16.89 

21,686,000 

1223,193 

110.29 

8,028,000 
196,316 
112.00 


1795 


12,011,793 
(•) 


1176,854 


115.382 
1119,069 


13,728,785 


276 
9 
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Clay  products  of  the  United  States^  by  Stales,  from  190S  to  i907— Continued. 

KENTUCKY. 


Product. 


Brick: 

Common- 
Quantity 

Value 

Average  per  M 

Vitrified— 

Quantity 

value 

Average  per  M 

Front- 
Quantity , 

value 

Average  per  M 

Fire value, . 

Stove  lining do. . . . 

Draintlle do ... . 

Sewer  pipe do. . . . 

Architectural  terra  cotta.  .do. . . , 

Fireproofing do. . . . 

Tile,  not  drain do. . . . 

Pottery: 

Earthenware     and     stone- 
ware  value. . 

Miscellaneous do. . . 


1903. 


123,309,000 

1689,403 

$5.50 

(fl) 

115.20 

6,869,000 

$53,769 

$7.83 

$873,294 

$20,621 
(<») 


(«) 


2,420 


$139,827 
$191,625 


1904. 


138,677,000 

$796,074 

$5.74 

(«) 

$14.91 

2,178,000 

$20,571 

$9.44 

$680,084 

«»,564 


$157,613 
$406,371 


Totalvalue $2,190,959'      $2,087,277 


Number  of  operating  firms  re- 
porting.   

Rank  of  State 


113 
11 


120 
10 


1905. 


147,702,000 

$862,330 

$5.84 

(«) 

$14.27 

11.558,000 

$128,777 

$11. 14 

$739,059 


$28,866 
(«) 


$296,949 


$157,063 
$193,287 


1906. 


142,185,000 

$881,879 

$6.20 

(•) 
(•) 
$14.13 

11,803,000 

$109,771 

$0.23 

$806,527 


$27,350 


$296,391 


$167,200 
$211,287 


$2,406,350   $2,562,423 


1907. 


143,731,000 

$032,469 

$6.49 

(•) 
(•) 
$14.27 

7,026,000 
$86,568 

$iag2 

$940,415 


121 
10 


117  I 
11 


$32,723 


$255,064 


$166,621 
$197,514 


$2,611,364 


115 
11 


MARYLAND. 


Brick: 

Common- 
Quantity 

value 

Average  per  M. 
Vitrified- 


Quantity. 
Value 


Average  per  M. 
Front- 


Quantity  . 
Value 


Average  per  M 

Fancy  or  ornamental. value. 

Fire do... 

Stove  lining do. . . 

Draintlle do. . . 

Architectural  terra  cotta .  .do . . . 

Tile,  not  drain do... 

Pottery: 

Earthenware  and  stone- 
ware  value. 

Yellow     and     Rockingham 

ware value. 

C.  C.  and  white  granite 
semiporcelain  and  semi- 
vitreous    porcelain    ware, 

value 

Miscellaneous value 


147,663,000 

$976,969 

$6.62 


••I 


n 


$9.46 

2,728,000 
$40,479 

$14.84 
(«) 

$272,295 
(6) 

$1,355 
(«) 
(«) 


$16,428 


1450,000 
$151,295 


160,279,000 

$1,048,850 

$6.54 

(«) 
$10.08 

2,245,000 
$37,537 
$16.72 

C»5,136 
(«) 

$2,848 
C) 
(a) 


$13,440 


$382,500 
$151,746  . 


210,446,000 

$1,423,663 

$6.76 

(•) 

$17.96 

1,426,000 
$24,118 
$16.91 
(<») 

$224,667 
$32,890 
$4,703 
(«) 
(») 


$13,325 


$526,001 


Totalvalue '      $1,908,821  j      $1,872,067  ■      $2,249,367 


204,238,000 

$l,267.7n 

$6.21 

(«) 
(•) 
$15.60 

2,286,000 
$31,968 
$14.11 
(«) 

$266,960 
$32,300 
$3,315 


$17,4 


$352,000 
$164,806 


166,768,000 

$1,006,022 

$6.16 


00 


1,507,000 

$19,854 

$li43 

$242,313 
$31,048 
$3,190 
(•) 
(•) 


<•) 


1348,800 
«n4,416 


$2,136,530  .      $1,886,362 


Number  of  operating  firms  re- 


porting, 
ank  of  Si 


Rank 


63  I 

13 


68 

18 


a  Included  in  miscellaneous. 

b  Stove  lining  included  in  fire  brick  in  1903. 
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Clay  products  of  the  United  States j  by  States^  from  1903  to  i 907— Continued. 

MASSACHUSETTS. 


Product. 


1903. 


1904. 


1905. 


1906. 


1907. 


Biiok: 

Common- 


Quantity. 
Value 


^alue. 

Average  per  M 
Vitrifled- 

Quantity 

Value 

Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fancy  or  ornamental. value. . 

Fire do.... 

Stove  lining do — 

Architectural  terracotta,  .do 

Flreprooflng do — 

Tile,  not  drain do. . . . 

Pottery: 

Earthenware  and  stoneware, 

value 

C.  C.  and  white  granite  ware, 

value 

Miaoellaneous value. . 


Total  value 

Numbei;^of  operating  Arms  re- 
porting.   

RankoTstate 


190,812,000 

11,236,103 

16.48 


2,625,000 
S52,450 
119.98 
(«) 

1200,225 
(*) 
(«) 
(«) 
(«) 


1198,382 
$421,525 


12,108,685 


165,435,000 
11,012,226 

iai2 

(«) 
114.00 

(«) 
(») 

121.67 
(«) 
(«) 
(«) 
(«) 
(«) 
172,000  I 


$193,633 
$451,199  ! 


194,504,000      204,282,000 

$1,264,787        $1,415,864 

$6.50  I  $a93 


2,080,000 
$33,971 
$1&33 

$68,180 
$173, 151 
(«) 


000 


% 


(a) 


.17 


(f) 
$57,940 
$186,815 
(°) 
(a) 
$91,394 


$206,950  ;    $189,370 


$219,418 


$1,729,058  I   $2,050,457 


87 
16  I 


$231,350 


$2,172,733 


184,005,000 

$1,294,918 

$7.04 


(0/ 
(«) 

$37.13 
(°) 

$74,115 
$206,042 
C) 
(«) 
$123,220 


$184,671 
$245,854 


$2,128,820 


80 
15 


MICHIGAN. 


Brick: 

Common- 
Quantity 

Value 

Average  per  M 

Vitrifled- 

Quantity 

Value 

Average  per  M 

Front- 
Quantity 

value 

Average  per  M 

Fancy  or  ornamental .  value. . 

Fire do.... 

Stove  lining do 

Draintile do. . . . 

Sewer  pipe do 

Architectural  terra  cotta.  .do 

Flreprooflng,  terracotta  lumber, 
and  hollow  building  tile  or 

blocks value. . 

Tile,  not  drain do. . . . 

Pottery: 

Earthenware  and  stoneware, 

value 

Miscellaneous value. . 

Total  value 


Number  of  operating  Arms  re- 
porting.   

Rank  of  State 


215,791,000 

$1,251,672 

$5.80 

(a) 

$13.27 

2,225,000 
$19,000 
$&54 
(«) 

(ft) 

$129,028 
(«) 
(«) 


$19, 138 


$42,007 
$249,676 


$1,710,421 


178 
10 


205,196,000 

$1,116,714 

$5.44 

(«) 
(fl) 
$13.28 

1,080,000 
$7,500 
$6.94 

(«) 

$206,088 
(°) 


$8,060 


$40,621 
$333,510 


$1,714,513 


168 
17 


211,558,000 

$1,152,005 

$5.45 

6,112,000 
$81,706 
$J3.37 

693,000 
$5,995 
$8.65 


(°) 
(«) 

$205,445 
(«) 


(«) 


(«) 
$320,056 


$1,765,707 


154 
17 


200,583,000 

$1, 178,202 

$5.70 

6,229,000 
$81,814 

$iai3 

1,474,000 
$14, 162 
$9.61 
(«) 
(°> 

(fl)       i 

$314,098  I 
(°)  I 


200,817,000^ 
$1,181,016'^ 
$5.88 

7,911,000 
$94,601 
$11.96 

3,956,000 

$32,116 

$&12 


$4,290 


$43,510 
$206,401 


142 ; 

18  1 


a  Included  in  miscellaneous. 

6  Stove  lining  included  in  fire  brick  in  1903. 


(«) 


$289,868 
(«) 


$6,386 
(°) 


$54,474 
$189,304 


$1,844,477  ;   $1,847,764 


136 
19 
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Clay  products  of  the  United  States,  by  States,  from  190S  to  1907— Continued. 

MINNESOTA. 


Product. 

1903. 

1904. 

1906. 

1006. 

1007. 

Brick: 

Common- 
Quantity 

161,911,000 
$982,728 

164,154,000 

$070,247 

$6.91 

$iaoo 

6,566,000 

$113,260 

$17.25 

$977,837 
$^88 

(«) 
$12.86 

7,610,000 
^07 

168,031,000 

{•J 

Value..' 

Average  per  M 

Vitrified- 

93S^'*^;:::::::::::::::: 

Average  i>er  M 

$ao7 

195,000 

$1,875 

$9.62 

Front- 
Quantity 

6,922,000 

$78,930 

$11.40 

viuue.  :.::::::::::::.::. 

Average  per  M 

Fancy  or  ornamental. value. . 

Fire do.... 

$16,770 
W»,479 

^,348 

Draintile do 

Sewer  pipe do 

Fireproofing do — 

Pottery: 

Earthenware  and  stoneware, 
value 

$16,087 
(«) 

$453,388 

$11, 100 

(0) 

(«) 
$225,300 

Miscellaneous value. . 

Total  value 

$1,527,008 

•  $1,319,907 

$1,499,386 

$1,603,379 

$1,680,033 

Number  of  operating  firms  re- 
porting  

116 
18 

114 
21 

111 
21 

100 
33 

106 

Rank  of  State 

21 

MISSOURI. 


Brick: 

Common — 

Quantity 

value 

Average  per  M 

Vitrified— 

Quantity 

Value 

Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fancy  or  ornamental. value.. 

Fire do.... 

Stove  lining do 

Draintile do. . . . 

Sewer  pipe do 

Architectural  terra  cotta..do 

Fireproofing,  terracotta  lumber,  I 
and    hollow    building    tile  or 

blocks value.. 

Tile,  not  drain do 

Pottery: 

Earthenware  and  stoneware. 

value 

Miscellaneous value . . 


274,755,000 

$1,725,253 

$6.28 

31,496,000 

$307,237 

$9.75 

26,153,000 

$333,965 

$12L77 

$39,756 

$925,915 

$45,363 

$1,050,794 

$371,006 


$08  888 
$235^091 


$50,001 

$478,338 


Number  of  operating  firms  re-  | 

porting 

Rank  of  State 


242 

7 


271,370,000 

$1,690,460 

$6.23 

47,235,000 

$480,671 

$10,17 

25,599,000 

$322,445 

$12.60 

$32,967 

$025,520 

$80,479 
$1,176,679 


$09,327 
$702,956 


Total  value $5,<i01,007        $5,481,504 


232 

7 


316,002,000 

$2,028,957 

$6.42 

43,375,000 

$470,935 

$ia86 

28,224,000 

$362,996 

$12.86 

$44,632 

$1,117,209 

(°) 

$50,868 
$1,101,938 
(°) 


$43,368 
$073,518 


257,203,000 

$1,810,304 

$7.04 

$639,700 
$0.40 

29,019,000 

»04.563 

$13.50 

$30,680 

$1,324,806 

IH068 
$1,206,336 


$00,500 
$1,354,325 


$6,203,411  ;      $6,606,275 


224 
7 


100 

7 


364,482,000 

47.807,000 

H6i341 

$0167 

178,000 

187,455 

$li84 


$1,634,200 

$72,316 
$1,332,080 


$72,612 
$1,080,066 


$6,606,871 


173 
6 


o  Included  in  miscellaneous. 

b  The  value  of  pottery  products  for  Minnesota  could  not  be  included  in  the  State  totali  wfthoat 
disclosing  the  operations  of  individual  establishments. 
<- Stove  lining  included  in  fire  brick  in  190:{. 
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Clay  producU  of  the  United  States,  by  States,  from  190S  to  i907— Continued. 

NEW  JERSEY. 


Product. 

1903. 

1904. 

1905. 

1906. 

1907. 

Brick: 

Common— 
Qnantlty . . 

272,178,000 

$1,600,295 

$5.51 

1,402,000 
$22,195 
$15.83 

41,075,000 

$548,563 

$13.35 

$14,970 

^49,392 

$20,825 

$1,364,094 

$1,325,654 
$734,159 

$65,004 

$454,029 

I    $1,575,892 

$805,601 

$106,000 
$2,794,984 

$385,398 
$749,804 

\ 

319,9^5,000 

$1,842,075 

$5.76 

4,9^3,000 
$66,813 
$13.49 

47,058,000 

$687,469 

$14.61 

$24,842 

$23,299 

$1,412,023 

$1,211,646 
$648,097 

$70,819 

465,040,000 

$3,090,809 

$6.65 

991,000 
$13,803 
$13.93 

53,ro,ooo 

$852,744 
$15.86 
$1,975 

$1,393,448 

te4,315 

$56,5''6 

$1,614,263 

$1,308,075 
$585,130 

$70,825 

413,258,000 

$2,610,686 

$k32 

$14.43 
$1,951 

»54,081 

$1,^2,022 

$1,485,195 
$1,163,401 

$76,793 

$1,436,246 

$1,065,986 

$3,742,045 

$783,549 
$1,440,218 

388,735,000 

$2,289,883 

$^.89 

v3S.:....::::::. .:::::: 

Average  per  M 

Vltrifled- 
Qnantltv . , 

(•) 
$13.31 

AfSSi'; 

Average  per  M 

Front- 
Quantity  

61,521,000 
$825  767 

vSSr..    . 

Average  per  M 

$1^42 

Fancy  or  ornamental,  value. . 

Enameled do. . . . 

Fire do.... 

DralntUe do.... 

Sewer  pipe do. . . . 

Architectural  terra cotta.  .do 

Fiieprooflng,   terra-cotta  lum- 
ber, andlioUow  building  tile 

or  blocks value. . 

Tile,  not  drain do 

Pottery: 

Earthenware     and     stone- 
ware  value.. 

Yellow     and     Rockingham 
ware value. . 

$4,605 
$947,472 

%.^ 

$1,722,567 

$1,159,467 
$1,050,085 

$77,488 

C.  C.  ware do 

White  granite  ware . .  .do. . . . 

Semivitreous  porcelain 
ware value.. 

China do 

Bone  china,  delft,  and  bel- 
leekware value.. 

Sanitary  ware do. . . . 

Porcelain     electrical     sup- 
plies  value.. 

Misceuaneous do. . . . 

$325,959 

$1,284,199 

$816,374 

$162,500 
$2,878,621 

$302,203 
$738,136 

$1,288,926 

$816,917 

$129,000 
$3,426,291 

$540,206 
$1,486,222 

$1,225,601 

$1,135,885 

$3,615,685 

$744,068 
$1,185,428 

Total  value 

$13,416,939 

$13,304,047 

$16,699,525 

$17,362,260 

$16,005,460 

Nmnber  of  operating  firms  re- 
porting , , . .  

159 
3 

161 
3 

163 
3 

175 
3 

165 

Rank  of  State 

3 

a  Included  in  miscellaneous. 

f»  Stove  lining  included  in  fire  brick  in  1903. 
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Clay  products  of  the  United  StateSy  by  StateSy  from  1903  to  i507— Continued. 

NEW  YORK. 


Product. 


1003. 


1901 


1005, 


IQDQL 


1907, 


Brick: 

rotTLcnofQ^ — 

Quantity „. .., 

Vulue .„„„„„.,..- 

AvWBgBWH  1£_... „. 

Vltrifled- 

Q^BJ]tity . . , , , 

Value , 

Average  per  M^ , 

Quantity .,,,, 

Value ... ....... 

Average  per  11 .......... . 

Fancy  &r  omaraental.vaJufi. , 

En&nieled .  _ , do. , . . 

Fire -do.... 

Stove  Ilnlz^ do. . . . 

Drttlntile do.„. 

Sewer  pipe, ,  .».-.*..... do. . . . 

Arctilteciural  terra  oottA.  .do, . , . 
Flieprooflng . , ,  ,^  „ . . .  ^ . . .  do. . . . 

TUflt  not  drain , . , . ,  .do, . . , 

Pottery: 

Eaithenwaro  and  0tone- 
wftre* «....,,.. value. . 

Yellow    and     HocldJigbaiii 

WttfQ. **..,...  Val  OB.  .^ 

C»    C.    and    white    ^ranlt« 

ware **,  ....^  value. . 

China. .._... ,  do 

Ba^tary  ware*,,,,„,.do 

roTcetaIn     electrical      sup- 

pUea .., **, . .  .rtlue. . 

MisceUaneoua. . «.,  .1 .do 

TotaJ  value. ........... 


l,«g,  46^000 
t5,S06,fi22 

16J97,M» 
|22Q,29S 

mil 

16,383,000 
©48,780 
|li&^ 
C»3 


1.169^^3,000 
Ifl,7B3,a28 

Sli05 

IS.  104^000 
^,150 

113.  n 
<*1 


j 

l,£i£,  106,000 

UO,  297, 214 

*6l78 

12,076pOOO 

1149,391 

112.37 

12,610,000 

«237,30S 

Sli82 


1.535,570,000 

f&OO 

10.7S7.000 

1163.999 

Sti20 

23,625,000 

«351,SS4 

91189 


^39.245 

|1«,181 
tl31^ 
9947,153 

1150,504 
SS2,310 

tf7i&42 

K7S^07« 


1331,784 

1139,  S76 
9125,510 
tTfi5,97g 
9132,034 
9154,417 


974,781 


9427,873 
9133,383 
9153,59(8 

1874,722 
9117,5n 
9164,4^ 


983, 7S0 


9438,793 
91,073,030 


9&17,eiS3 
tl,2:2»,39& 


9451,783 
9131,908 
9153,237 

9067,987 

975,531 

9101,319 


9104^ lae 

^7,817 

9G63,SaO 
9847,100 


1.31V,  419^000 

97,066.4&3 
95. 3S 

18,516,000 

9253,664 

913.70 

U,365,000 
9108. 2W 
916.17 
(-) 


t5»,m 

9120,467 

9190,818 

tl,069,37S 
973,064 

»43,726 


9130,307 


£?V 


[740^634 

9716,385 


99, 208/252 


910,543,070 


914,486,347 


tl3fS76,607 


911,772,874 


Numbfir  of  operating  flttni  t&- 

poning. ... , — 

Rank  of  Stale , 


242 
5 


240 
6 


240 

4 


253 
4 


247 
ft 


a  Included  in  misceUaneous. 

b  Btove  lining  included  in  fire  brick  in  1903. 
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Clay  products  of  the  United  States,  by  States,  from  190S  to  i907— Continued. 

OHIO. 


Product. 

1903. 

1904. 

1905. 

1906. 

1907. 

Brick: 

Common— 

Ojuantltv 

497,071,000 

202,640,000 

$1,860,071 

$0.17 

50,997,000 

$42,522 
$1,561,936 

(«) 
$1,149,990 
$3,^^,635 

$865,649 
$1,072,103 

$1,225,735 

$222,904 
$762,475 

$6,681,060 

$486,740 
$2,060,381 

455,936,000 

$2,708,456 

$6.94 

218,791,000 

$2,222,931 

$10.16 

65,645,000 

$755,870 

$11.51 

$64,514 

$1,186,966 

$1,143,957 
$3,495,917 

514,419,000 

224,086,000 

$2,055,120 

$9.17 

89,390,000 

$1,074,007 

$12.01 

$18,163 
$1,427,919 

$40,538 
$1,291,323 
$3,5o0,160 

550,422,000 

$3,243,157 

$^.89 

202,978,000 

$1,965,360 

$9.63 

90,310,000 

$1,025,500 

$11.36 

$38,218 

$1,670,630 

$110,800 

$1,520,748 

$3,987,360 

$1,160,021 
$1,523,410 

$1,787,990 

$9,735,072 

CS5,000 

$1,100,979 
$1,870,830 

405,026,000 

vXr.::.....:::::::::::: 

A  voraA[0  per  M 

Vltrifled- 

OuantitT 

264,5n,000 
$2,672,600 

vSS .::;...:::::::::::: 

Average  per  M 

$10. 10 

Front— 

Qjuantitv 

88,992,000 

vaS..::;....::::::::::: 

$1,033,434 

Average  per  M . . . 

$11.61 

Fancy  or  ornamental. value. . 

Fire.. do.... 

Stove  lining do.... 

Draintile do.... 

Sewer  pipe do.... 

Architeclaral  terra  cotta.  .do 

$24,468 
$1,668,728 

$22,416 
$1,433,341 

$1,006,076 
$1,686,174 

$1,790,266 

$0,419,960 

$226,000 

$033,266 
$1,719,286 

Fireprooflng,   terrarcotta  lum- 
ber, andboUow  buUding  tUe 

or  blocks value.. 

Tile,  not  drain do. . . . 

Pottery: 

Earthenware     and     stone- 
ware  value.. 

YeUow    and     Rockingham 

ware value.. 

CCware do.... 

White  granite  ware. .  .do 

Semivitreous   porcelain 

ware value. . 

China do.... 

Sanitary  ware do.... 

Poioelam     electrical     sup- 
plies  value.. 

Misoeuaneous do 

$788,825 
$1,005,611 

$1,226,973 

$231,994 
$503,945 

$7,422,196 

$280,614 
<P) 

$567,027 
$2,051,987 

$023,762 
$1,188,460 

$1,448,007 

$177,143 
$609,478 

$8,521,944 

t^     ■ 

$2,066,383 

Total  value 

$25,208,128 

$26,647,783 

$28,303,039 

$31,014,165 

$30,340,830 

Number  of  operating  firms  re- 
porting  

815 
1 

819 

1 

792 

1 

784 

1 

736 

Rank  ofState 

1 

o  Stove  linbig  included  in  fire  brick  in  1903. 
^  Included  in  miscellaneous. 
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MINERAL  RESOURCES. 


Clay  jnvdwds  of  the  United  States,  by  States,  from  190S  to  7507— Continued. 

PENNSYLVANIA. 


Product. 


1903. 


1904. 


1905. 


190S. 


1907. 


Brick: 

Common— 

quantity 

Value 

Average  per  M. 
Vitrifled- 


value 

Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fancy  or  ornamental,  value 

Enameled do 

Fire do. 

Stove  lining do 

Draintile do ... , 

Sewer  pipe do ... . 

Architectural  terra  cotta.  .do. . . . 
Fireproofing,    terra-ootta   lum- 
ber, hollow  building  tile   or 

blocks value. . 

Tile,  not  drain do 

Pottery: 

Earthenware     and     stone- 
ware   value . . 

Yellow     and     Rockingham 

ware value.. 

C.  C.  ware do 

White  granite  ware do 

Sanitary  ware do 

Miscellaneous do 


Total  value. 


Number  of  operating  firms  re- 
porting.   

Rank  of  State 


927,212,000 

16,174,437 

&66 

72,090  000 

$685,274 

10.51 

80,177  000 

11,050.805 

S13  11 

132,602 

(«) 
16,537,076 

$11,451 
$727,465 
$329,004 


$278,621 
$207,606 


(«) 


$1,036,194 

$144,411 

$1,096,838 


856,963,000 

$5,439,116 

$6.35 

71.522.000 

$766,638 

$10.72 

75,407  000 

$962,765 

$12  77 

$23,317 

$5,477,475 

$8,646 
$834,646 
$349,317 


$193,190 
$215,107 


$504,221 

1707,809 
$1,330,616 


1,096,777,000 

$6,532,814 

$6.30 

n,888.000 

$750,389 

$10.44 

131,368  000 

$1,683,031 

$12  81 

$37,966 

$5.m,796 

$180,353 

$13,500 

$886,979 

$405,015 


$352,107 
$310,931 


$450,111 


$716,246 
$1,024,308 


1,027,541,000 

$6,586,374 

$6.41 

9906.347 
$10.67 

151,138,000 

$1,761,001 

$11.66 

$«,880 

$6,8M,640 

$203,674 

$0,113 

$066,636 

$367,358 


$242,668 
$380,013 


$477,223 

$846,806 

$186,560 
$1,827,774 


$18,847,324 


$16,821,863 


$19,124,553 


$21,774,611 


523 
2 


516 
2 


£14 
2 


980,102,000 

$6,358,790 

$6.48 

115,729,000 

$1,232,718 

$ia65 

134,860,000 

$1,526,565 

$11.32 

$17,727 

$6,907,904 

$179,218 

$10,386 

$?B6,901 

$607,116 


$244,773 
$406,260 


$644,457 

$681,634 

$192,854 
$8«),210 


$20,291,621 


487 
2 


TEXAS. 


Brick: 

Common- 
Quantity 

value 

Average  T)er  M 

Vitrlfled- 

Quantity 

Value 

Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fancy  or  ornamental,  value. 

FIrp do... 

Draintile do. . . 

Sewer  pipe do. . . 

Tile,  not  drain do 

Pottery: 

Earthenware  and  stoneware, 

value 

Miscellaneous value. 


Total  value. 


Number  of  operating  ftrms  re- 
porting.  

Rank  of  State 


178,134,000 

$1,074,051 

$6.03 

(«) 

$0.53 

5,462,000 

$65,628 

$12  02 

$11,240 

$22,333 


$96,136 
$203,192 


197,033,000 

$1,157,130 

$&87 


tl 


$8w81 

5,645,000 

$58,734 
$10.40 
$2,544 

$30,206 

(«) 

(«) 

(«) 


$106,471 
$181,010 


$1,472,580  i      $1,536,097 


168  I 
20  ; 


152 
18 


202,070,000 

$1,209,898 

$5u99 


I 


ia47 

8,001,000 

$102,054 

$1176 

$18,127 

$14,724 


(«) 


$100,788 
$273,354 


$1,718,945 


129 
18 


211,842,000 

$1,307,199 

$6.17 


La  00 

8,492,000 

$U0.180 

$1198 

$45,567 
$3,662 


$108,686 
$304,806 


$1,960,6 


130 
16 


343,868,000 

$1,707,812 

$7.00 


11 


ia36 


11J94,000 

1153.187 

$1133 


$75,946 

8 


3136,173 


32,667,661 


131 
13 


a  Included  in  miscellaneous. 

b  Stovp  lining  included  in  fire  brick  in  1906. 
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Clay  products  of  the  United  States^  by  States,  from  190S  to  iP(?7— Continued. 

VIRGINIA. 


Product. 

1903. 

1904. 

1905. 

1906. 

1907. 

Brick: 

Common— 

OnantltY 

189,891,000 

$&92 

18.866,000 

i303,431 

$16.08 

$27,330 

203,484,000 

$1,292,658 

$6i36 

1. 

21,077,000 

$344,891 

$16.36 

$28,576 

%,m 

237,161,000 

22,165,000 

$352,297 

$15.90 

$20,363 

232,697,000 

197,052,000 

vaS.::.:::::::::::::::: 

$1,285,374 

Average  per  M 

$6.62 

Vltrifled- 

Qnantltv 

vSS..:.:::::.:::::::::: 

Average  i>er  M 

Front —    " 

Qnantltv 

25.385,000 

$392,130 

$16.45 

tei,iio 

$4,805 

19,989,000 

v^..:.::::::::::;::.:: 

$290,411 

Average  per  M 

Fancy  or  ornamental,  value. . 

Fire do.... 

DxaintUe do.... 

Pottery: 

Earthenware  and  stoneware, 
value 

$14.53 

Porcelain    electrical     supplies, 
value 

$44,976 

$11,721 

$29,300 

Miscellaneous value.. 

$01,974 

Total  value ................ 

$1,673,346 

$1,736,392 

$1,994,678 

$1,966,078 

$1,611,335 

Number  of  operating  firms  re- 
porting  ,...., 

100 
17 

99 
16 

94 
15 

91 

17 

87 

RinV  nfHt^tA, . . 

23 

WEST  VIRGINIA. 


Brick: 

Common^ 

Quantity 

Average  per  M. 
Vltrifled- 


AvengeperM 

Front- 
Quantity 

Value 

Average  per  M 

Fire value.. 

Stove  lining do . . . 

Draintile do..., 

Sewer  pipe do ... , 

Tile,  not  drain do.... 

Pottery: 

Earthenware  and  stoneware, 

value , 

C.  C.  and  white  granite  ware, 

value 

Semivitreous  porcelain  ware, 

value 

Sanitary  ware value. 

Miscellaneous do. . . . 


Total  value. 


Number  of  operating  firms  re- 
porting.  

Rank  of  State 


88.060,000 

$o76,404 

$6.66 

61,762,000 

$676,258 

$11. 13 

260,000 
$3,366 
$ii48 

$70,802 

(«) 
$1,409 

(«) 

(«) 

$16,600 

$1,099,900 

$213,741 


$2,668,560 


18,133,000 

$409,501 

$6.89 

(9,620,000 

$470,330 

$11.87 

388,000 
$5,380 
$13.87 

$11,814 

$1,396 


S 


$18,923 


$012,936 
$184,259 


$2,074,649 


69,228,000 

$476,630 

$6.88 

24,092,000 

$263,449 

$10.67 

(«) 
(«) 
$16.67 
$26,868 


$19,110 


(«) 


$1,^,7 


$2,018,796 


74,833,000 

$409,627 

$6.27 

47,902,000 

$578,164 

$li07 

(•) 

$15.00 
$69,787 


$23,200 


$1,047,770 

$387,000 
$217,894 


$2,783,312 


68,102,000 

$384,007 

$6.61 

60,681,000 

$952,060 

$16.69 

(•) 
(«) 
$16.16 
$34,438 


$1,211 
$52,' 429 

$1,661,732 

$378,000 
$186,610 


$3,640,387 


10 


a  Included  in  miscellaneous. 

h  The  value  of  pottery  products  for  Viiginia  for  1905, 1906,  and  1907  could  not  be  included  in  the  State 
total  without  disclosing  Individual  figures. 
« Stove  lining  included  in  fire  brick  in  1903. 
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Olay  producU  of  the  United  States,  by  States,  from  190S  to  1907— Continued. 

WISCONSIN. 


Product. 

1903. 

1904. 

1905. 

1906. 

1907. 

Brick: 

Common— 

Quantity 

181,722,000 

$1,193,360 

$6.57 

u 

$12.00 

6,794,000 

$62,857 

$9.25 

$34,556 
$13,586 

186,292,000 

$1,230,620 

$6.61 

186,531,000 

$1,260,066 

$6.76 

.  170,496,000 

$1,100,386 

$&51 

158,602,000 
$1,019,522 

vai«. : : :     :    :::: 

Average  per  M 

$6.43 

Vltrified- 

Quantlty 

S 

vaS. ::::      :::::: 

Average  per  M 

$8.04 

Front- 
Quantity 

8,438,000 
$86,688 
$ia27 

^,831 

$13,075 
$5,780 

4,917,000 
$40,276 
$10.02 
$1,048 
$57,576 

$11,950 
$2,209 

5,384,000 

'$52  038 

$0.67 

»1,143 

$11,470 
$3,306 

4,105,000 

Value 

$43,387 

Average  per  M 

$10.57 

Fancy  or  ornamental,  value. . 

Draintile do.... 

Pottery: 

Earthenware  and  stoneware, 
value 

$8,832 
16,246 

Miscellaneous value.. 

$3,037 

Total  value 

$1,307,306 

$1,390,994 

$1,382,115 

$1,227,342 

$1,127,819 

Number  of  operating  firms  re- 
I>nrtlng . , 

158 
22 

150 
20 

157 
24 

147 
25 

138 

Rank  ofl^tat4» 

36 

a  Included  in  '*  Miscellaneous.' 


CLAY. 


INTRODUCTION. 

The  clay-mining  industry  in  1907  appears  to  have  been  in  a  pros- 
perous condition,  there  being  an  increase  in  both  quantity  and  value 
of  the  clay  mined  and  sold  during  the  year,  the  former  increasing  7.71 
per  cent  and  the  latter  6.26  per  cent.  This  gain,  as  shown  elsewhere, 
was  principally  in  the  fire  clay.  Slip  clay  was  tne  only  other  variety 
of  clay  to  show  an  increase  in  value.  Brick  clay  was  reported  sepa- 
rately for  the  first  time.  This  clay,  although  occurring  in  every 
State,  is  generally  burned  by  the  miner  and  is  not  often  sold  as  clay; 
hence  it  is  not  reported  from  every  State  represented  in  the  table. 

The  clav  given  in  these  tables  is  only  such  as  is  sold  as  clay  by  the 
miner  and  does  not  include  the  clay  burned  into  clay  products  by  the 
miner.  The  clay  thus  sold  is  a  small  quantity  compared  with  the 
quantity  of  clay  consumed,  and  includes  mainly  clav  used  for  pottery, 
paper  clay,  and  fire  clay.  Potters,  especially  makers  of  high-grade 
ware,  usually  purchase  tneir  clay,  and  fire-brick  makers  do  so  to  some 
extent.  The  makers  of  the  coarser  products  generally  mine  their  own 
clay,  which  is  not  included  here. 

PRODUCTION. 

In  the  following  tables  will  be  found  statements  of  the  clay  mined 
and  shipped  by  the  miner  as  such  in  1906  and  1907: 
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CLAY-WORKING  INDUSTRIES.  548 

From  these  tables  it  will  be  seen  that  the  clay  mined  and  sold  as 
such  in  the  United  States  in  1907  amounted  to  2,183,679  short  tons, 
valued  at  $3,448,548,  a  gain  of  156,227  tons,  or  7.71  per  cent,  in 
quantity  and  of  $203,292,  or  6.26  per  cent,  in  value.  The  gains  in 
1906  were  221,319  tons,  or  12.25  per  cent,  and  $477,250,  or  17.24  per 
cent. 

New  Jersey  continued  to  be  the  leading  clay-producing  State  both 
in  quantity  of  clay  mined  and  in  value  of  product,  though  in  both 
quantity  and  value  there  was  a  slight  falling  off  in  1907.  This  State 
reported  440,138  tons  of  clay,  valued  at  $675,248,  or  19.58  per  cent  of 
the  total  in  1907,  as  compared  with  470,174  tons,  valued  at  $680,999, 
or  20.98  per  cent  of  the  total  in  1906.  This  was  a  decrease  in  1907  of 
30,036  tons  and  $5,751.  Fire  clay  is  the  principal  variety  of  clay 
mined  in  New  Jersey,  its  value  being  71.92  per  cent  of  the  State  total. 
Small  quantities  of  slip,  ball,  and  stoneware  clays  were  also  mined  in 
New  Jersey  in  1907,  and  brick  clay  to  the  value  of  $16,517  was  sold. 
•  Pennsylvania  was  second  in  quantity  and  value  of  clay  mined  in 
both  1906  and  1907,  reporting  386,038  short  tons  of  clay,  valued  at 
$572,331,  or  17.64  per  cent  of  the  total  for  1906,  and  382,620  tons, 
valued  at  $618,143,  or  17.92  per  cent  of  the  total  value  for  1907.  This 
is  a  loss  of  only  0.89  of  1  per  cent  in  quantity  and  a  gain  of  8  per  cent 
in  value.  Missouri,  third  in  value  of  clay  mined  in  1907,  was  fourth 
in  quantity,  and  Ohio  was  third  in  quantity  and  fourth  in  value. 
Missouri's  product  was  12.86  per  cent  of  the  total  value  in  1907,  and 
11.27  per  cent  of  the  total  in  1906.  The  gain  in  value  in  this  State 
over  1906  was  $77,760,  or  21.26  per  cent.  Ohio  also  showed  a  gain 
in  both  quantity  and  value,  the  product  in  1906  being  valued  at 
$251,301  and  in  1907  at  $265,575,  a  gain  of  $14,274,  or  5.68  per  cent. 

In  1906  only  5  States  showed  decreases  in  value  of  clay  mined;  in 
1907,  however,  9  showed  decreases,  as  follows:  Georgia,  Illinois, 
Maryland,  New  Jersey,  North  Carolina,  South  Carolina,  Virginia, 
West  Vir^nia,  and  Wyoming. 

Fire  clay  was  the  only  variety  of  clay  that  increased  in  both  quan- 
tity and  value,  the  quantity  increasing  from  1,380,472  short  tons  in 
1906  to  1,474,462  tons  in  1907,  a  gain  of  93,990  tons,  or  6.81  per  cent, 
and  the  value  from  $1,878,011  in  1906  to  $2,054,698  in  1907,  a  gain  of 
$176,687,  or  9.41  per  cent.  New  Jersey  was  the  leading  fire  clay  pro- 
ducing State,  reporting  318,603  tons,  valued  at  $485,613,  which  is  a 
decrease  from  1906.  Pennsylvania  and  Missouri  were  second  and 
third  in  both  years,  both  showing  an  increase  in  1907  over  1906. 

Kaolin  decreased  in  value  $29,141,  or  7.89  per  cent;  paper  clay 
$48,765,  or  14.23  per  cent;  and  stoneware  clay,  $14,198,  or  9.42  per 
cent. 

The  average  price  per  ton  increased  slightly  in  1907  in  every 
variety  of  clay,  except  paper  clay,  in  which  it  showed  a  decline  from 
$4.51  m  1906  to  $4.44  in  1907.  The  largest  increase  was  in  slip  clay — 
from  $1.47  to  $1.87  per  ton.  The  other  prices  varied  only  a  few  cents 
from  those  of  1906,  and  the  general  average  for  1907  was  practically 
the  same  as  in  1906 — $1.58  per  ton  in  1907  and  $1.60  in  1906. 

In  addition  to  the  clay  included  in  these  tables  300,000  tons  were 
reported  from  California  as  having  been  used  in  making  a  dam  at 
SfutonSea. 
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IMPORTS. 


The  following  table  shows  the  imports  of  clay  from  1903  to  1907, 
inclusive: 

Classified  imports  of  clay  for  consumption^  1903-1907,  in  short  tons. 


Kaolin 

or  china 

All  other  clays. 

Tr 

Year. 

clay. 

Unwrooght. 

Wrought. 

Common  blue. 

IOmu. 

^1^- 

Value. 

Quan- 
tity. 

Value. 

^T 

Value. 

Quan- 
tity. 

Value. 

Quan- 
Uty. 

Value. 

1903 

1904 

1906 

1906 

1907 

157,068 
160,046 
187.803 
223,404 
239,923 

$808,573 
891,708 
1,019,660 
1,208,189 
1,582,893 

32,601 
25,402 
30,661 
33,267 
31,196 

$152,018 
123,241 
151.583 
166,360 
145,698 

2,725 
1,363 
1,560 
1,889 
2,620 

$36,211 
25,026 
38,036 
37,549 
81,155 

10,165 
5,263 
5.909 
9,220 

12,378 

$110,794 
50,364 
54,390 
84.578 
110,686 

202,669  a$l,198,418 
192,074      1,090,330 
225,933      1,263,659 
267,780      1,496,682 
286,017      1,920,432 

a  Includes  clay  not  otherwise  provided  for,  valued  at  $822,  but  for  which  no  quantity  is  reported.     • 

It  will  be  seen  that  the  clay  imports  have  been  increasing  since  1903 
until  1907  shows  the  greatest  quantitv  and  value  yet  recorded.  The 
average  value  of  the  kaolin  imported  in  1907  was  $6.60  per  ton;  in 
1906  it  was  $5.41  per  ton. 


XIME  AND  SAND-LIME  BRICK. 


By  Edwin  C.  Eokel. 


INTRODUCTION. 

Until  recently  statistics  relative  to  the  lime  industry  were  reported 
in  *Uie  volume  on  Mineral  Resources  in  the  chapter  on  stone,  and 
the  sand-lime  brick  production  was  reported  in  the  chapter  on  clay 
products.  This  practice  had  grown  up  quite  naturally,  as  the  earlier 
statistics  on  lime  were  gathered  merely  mcidentall^  to  the  collection 
of  limestone  statistics,  and  the  sand-lime  brick  mdustry  was  new 
and  imimportant.  The  recent  growth  of  both  industries,  however, 
seemed  to  make  it  desirable  to  devote  a  separate  section  to  lime  ana 
its  products,  and  accordingly  this  was  done  in  1905.  This  year  the 
same  plan  has  been  followed,  but  additional  material  is  now  pre- 
sentedf  relative  to  certain  technologic  features  of  the  industries 
reported  on.  This  is  possible  owing  to  the  complete  responses  made 
by  individual  producers  to  requests  for  information  as  to  fuel  used, 
uses  of  their  lime,  and  other  particularb. 

UME. 

PRODUCTION. 

As  with  mostother  industries  in  1907,  the  lime  production  during  the 
first  eight  or  nine  months  of  the  year  was  heavily  in  excess  of  the 

5 reduction  during  the  correspondm^  months  of  1906.  Shutdowns 
urin^  the  last  quarter  of  the  year,  however,  reduced  the  total  gain 
in  vame  over  the  output  of  1906  to  a  relatively  small  sum  while  the 
tonnage  produced  actually  showed  a  slight  decrease 

The  total  lime  production  of  1907  amoimted  to  3,084,799  short 
tons,  as  comparea  with  an  output  of  3,198,087  tons  in  1906 — a 
decrease  of  113,288  tons.  The  higher  prices  that  obtained  during  the 
earlier  part  of  the  year,  however,  operated  to  bring  the  value  of  the 
1907  product  up  to  $12,640,512,  as  compared  with  $12,480,653  in 
1906 — an  increase  of  $159,859.  The  average  price  per  ton  in  1907 
was  $4.10  as  against  $3.90  per  ton  in  1906. 

In  1907  the  number  of  lune  burners  reporting  operations  was  899; 
in  1906  it  was  979. 

51606— M  B  1907,  PT  2 85  V& 
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The  following  table  gives  the  value  of  the  total  lime  production  in 
the  United  States  for  uie  years  1896  to  1907,  inclusive. 


Value  of  total  production  of  lime  in  the  United  StaJta,  1896-1907. 


1896 $6,327  900 

1897 6,390.487 

1898 6,886,549 

1899 6,983,067 

1900 6,707  496 

1901 8,204,054 


1902 $9,335,618 

1903 9,255,882 

1904 9,951,456 

1905 10,941,680 

1906 12,480,653 

1907 12,640,512 


Detailed  statistics  of  lime  production  during  1906  and  1907,  by 
States,  are  given  in  the  following  table: 

Quantity  and  vahie  of  lime  burned  in  the  United  Statei  in  1906  and  1907,  by  8taU$,  in 

short  Urns. 

10O6. 


State. 


Alabama 

Arizona 

Arkansas 

Calif omia... 

Colorado 

Connecticut. 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky... 
Maine. 


Maryland , 

Massachusetts. . 

Michigan 

Minnesota 

Missouri 

Montana 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. 
Ohio.    ^ 


Oregon 

Pennsylvania 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 

Nevada 

Oklahoma  (Indian  Territory). 

Rhode  Island 

South  Carolina 


Total. 


Average 

Number 

Quantity. 

Value. 

pnoeper 

of  op- 

ton. 

erators. 

02.403 

•841,627 

$3.70 

n 

14,084 

96,470 

6.85 

3 

a0,348 

121,953 

4.02 

8 

73,941 

601,557 

8.10 

30 

6,505 

32,020 

4.86 

8 

90,457 

411,853 

4.55 

6 

18,362 

71,382 

3.80 

8 

18,903 

72,840 

3.85 

5 

5,032 

39,840 

6.73 

8 

121,546 

534,118 

4.30 

34 

114,819 

353,648 

3.06 

17 

17,497 

78.866 

4.48 

11 

1,893 

10,217 

6.40 

6 

9.784 

28,061 

X87 

8 

228,208 

1,066,275 

4.67 

0 

127,863 

350,460 

X74 

48 

119,267 

563.100 

4.73 

10 

68,133 

281,465 

4.18 

18 

19.920 

03,555 

4.70 

4 

207,334 

916v693 

4.43 

38 

4.745 

30,096 

6.34 

7 

42,714 

187,078 

4.40 

35 

1.790 

9,975 

5.67 

4 

114.620 

519,855 

4.54 

87 

5,806 

41.468 

7.03 

5 

331,972 

1,100,133 

3.81 

80 

3.934 

32,388 

8.33 

0 

624,060 

1,857,754 

X08 

435 

3,666 

23,930 

6.53 

6 

83,047 

307,165 

3.70 

16 

41,183 

102,527 

4.67 

8 

17,461 

86,518 

4.06 

13 

82,755 

167,308 

6.11 

0 

104,468 

882,063 

8.66 

34 

59,094 

347, g84 

6.80 

8 

96,447 

257,338 

3.61 

48 

225,633 

760,806 

8.41 

48 

396 
1 

4,266 

lan 

8 

[        14,917 

06,538 

1        7.70 

7.70 

I       4.87 

7 

8,198,087 

12,480,668 

8.90 

970 
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QuaniUy  and  value  of  lime  burned  in  the  United  States  in  1906  and  1907 ,  by  States,  in 

short  torw— Continued. 

10O7. 


State. 


Alabama 

Arixona 

Arkansas 

California... 

Colorado 

Connecticut. 

Qeoigia 

Idaho. 


I  Quantity.         Value. 

; I 


Illinois.. 
Indiana. 
Iowa. 


Kentucky 

Maine 

Maryland 

Massachusetts. 


Minnesota 

Missouri 

Montana. ...... 

New  Jersey , 

New  Mexico 

New  York 

North  Carolina. 
Ohio. 


Oregon 

Pennsylvania.. 
South  Dakota. 

Tenneesee 

Texas 


Utoh 

Vermont 

Virginia 

Washington 

WestVIrginia.. 

Wisconsin 

Wyoming 

Florida 

Hawaii 

Nevada 

Oklahoma 

Rhode  Island... 
South  Carolina. 


85,909 

12,825 

33,472 

84,981 

5,679 

81,433 

18,349 

5,964 

124,784 

107,964 

19,944 

4,124 

4,670 

159,494 

103,423 

119,072 

«5,822 

20,450 

190,300 

4,217 

34,043 

485 

137,111 

6,000: 
322,917  I 
4,095  I 
655,166  ' 
3,673 
66,699  I 
38,101  i 
12,671 
47,369 
115,155 
35,913 
107,895 
219,644 
282 


25,704  : 


1368,902 

84,262 

159,566 

691,851 

28,796 

358,052 

70,826 

49,022 

559,305 

335,151 

84,011 

18,131 

14,945 

747,947 

324,316 

506,  ns 

276,534 

88,900 
877,970 

25,340 

167,159 

3,866 

652,205 

24,010 
1,239,912 

39.738 
2,075,842 

24,805 
263,323 
186,372 

68,065 
254,281 
447,307 
238,568 
290.296 
733,096 
3,220 


166,828 


Total , 3,084,799  j      12,640,512 


Average 

Number 

price  per 

of  op- 

ton. 

erators. 

$4.29 

12 

6.66 

5 

4.77 

11 

8.14 

27 

5.07 

a 

4.30 

7 

3.85 

6 

8.22 

4 

4.48 

22 

3.10 

16 

4.21 

8 

4.40 

6 

3.20 

8 

4.68 

7 

3.14 

41 

5.01 

10 

4.20 

12 

4.35 

4 

4.61 

27 

6.01 

7 

4.91 

22 

7.97 

4 

4.78 

39 

4.80 

4 

3.84 

36 

9.70 

6 

3.17 

366 

6.78 

4 

3.95 

16 

4.89 

9 

5.37 

13 

5.36 

12 

3.89 

26 

6.64 

9 

2.69 

34 

3.34 

46 

11.41 

8 

6.02 

15.00 

20.00 

8 

7.86 

6.80 

I       5.43 

4.10 

899 

USES  OF  THE  LIME  PRODUCED. 

In  the  following  table  the  total  lime  production  of  1906  and  1907 
is  classified  accoraing  to  the  uses  to  which  the  product  was  put  as 
reported  by  the  burners.  There  is,  of  course,  abundant  room  for 
error  in  a  summary  of  this  kind,  for  much  of  the  product  is  handled 
through  middlemen,  and  the  manufacturers  in  that  case  can  not  be 
certain  of  how  their  product  is  used.  It  is  believed,  however,  that 
even  in  its  present  imperfect  form  the  table  contains  data  of  much 
value  to  the  lime  trade. 
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Prody4:tUm  of  lime  in  the  United  SUUa  in  1906  and  1907 ,  by  laes,  in  ihort  font. 

10O6. 


Use. 

Quantity. 

Value. 

Use. 

Quantity. 

Value. 

Building  ItFie 

2,506,452 
120,357 
19,737 

$10,247,579 
479,079 

Olue  factories 

1,060 
79,982 

2,400 

10,760 

70 

7,472 

S3, 000 

Hydrfttod  lixno. 

Chemical  works 

282,400 

SADd-Ume  brick. 

Acetate  lime 

i2!666 

Riftff  oommt 

175                 '500 

Lead  smelters 

55,375 

Oufeklime  brick. 

1,003 
28,678 
300,024 
11,517 
53,266 
20,558 
2.049 
2,965 

4,391 
128,547 
713,336 
46,100 
197,277 
62,216 
5,643 
10,950 

Bheei>  dipp'PK 

525 

BUKfti*  f actoriM^ . 

Tanneries 

37.780 

Fertilixer 

Alkali  works 

2,450  \             9.000 

Steelworks 

Ornnnd  lime ....  - 

18,627 
2,222 
6,000 

58,220 

Paper  mills 

Cyaniding  plants 

Soap 

13,800 

Qlitss  works 

27.000 

Total 

Water  purification 

3,197,754  i     12.480.6S3 

' 

i9or. 


Bulliing  Ume. . . 
Hydratedlime.. 

Alkali  works 

Cbemical  works. 

Paper  miUs 

Sugar  factories.. 
Tanneries 


1,762,784 

$7,738,211 

140,135 

657,636 

10,747 

36,355 

173,422 

691,096 

153,681 

572,838 

24,640 

110,940 

35,135 

144,425 

FertUizer 

Dealers— uses  not  speci- 
fied  

Other  purposes^ 


$712,410 


Total. 


12,640,512 


a  Includes  lime  for  sand-lime  brick,  slag  cement,  steel  works,  glass  works,  smelters,  sheq>  dipping, 
manufacture  of  soap,  cyanide  plants,  glue  factories,  etc. 

On  comparison  of  these  statistics,  it  will  be  seen  that  they  are  of 
service  pnmarily  for  determining  the  relative  importance  of  the 
structural  and  of*  the  chemical  uses  of  lime.  The  figures  for  1906 
showed  that  the  lime  sold  for  structural  uses — building  ume,  hydrated 
lime,  for  sand-lime  brick  manufacture,  for  slag  cement,  etc. — 
amounted  to  2,647,724  short  tons  out  of  a  total  hme  production  of 
3,198,087  tons,  leaving  550,363  tons  for  the  various  chemical  indus- 
tries in  which  lime  is  used.  According  to  the  reports  for  1907,  on 
the  assiunption  that  most  of  the  lime  handled  by  dealers  was  mar- 
keted as  building  lime,  the  total  lime  used  for  structural  purposes 
was  apparently  about  2,300,000  tons;  hence  about  785,000  tons  were 
used  in  the  chemical  industries. 

FUELS  USED  IN  BURNING  LIME. 

Kind  and  quantity  of  fuel  used  in  burning  lime  in  1906  and  19ff7. 


Kind  of  fuel  used. 

Quantity  of 
fuel. 

Quantity 
of  lime 
burned. 

Num- 
ber of 
planta 
using. 

ahoHkm$, 

Wood 

cords. . 

412,350 

921,073 

2R5 

Shavings 

short  tons. . 

22,045 

43,677 

3 

Coal 

do... 

367,785 

1,150,220 

549 

Coke 

do... 

2,160 

9,880 

7 

Oil 

barrels.. 

24;4S6 

16,921 

5 

Gas 

cubic  feet.. 

236,435.000 

60,700 

6 

Mixed  fuels: 

Wood 

Coal 

T cords.. 

short  tons.. 

71,282 
95,960 

429,411 

76 

Wood 

cords.. 

300 

1,120 

1 

Coke 

short  tons.. 

150 

Wood 

cords.. 

300 

Coal 

short  tons.. 

2,000 

18,286 

1 

Coke 

do... 

500 

Coal  and  coke 

do.... 

9,288 

28»686 

9 

Coal 

Oas 

do.... 

cubic  feet.. 

37,386 
103,543,000 

)     12B»944 

9 

ToU! 

2,806,986 

951 

1 
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KM  and  quantity  of  fuel  used  in  burning  lime  in  1906  and  1907 — Continued. 

1©07. 


Kind  of  fuel  used. 

Quantity  of 
fuel. 

Of  lime 
burned. 

Num- 
ber of 
plants 
mine. 

Wood,,.; „, 

,..., cords.. 

333,665 
9,827 

26,374 
157,721,000 

76,009 
113,335 
8,686 
12,824 
196,602.000 
3,560 
4,772 
2,402 

ShaHUmt. 
618,005 

'•1:1 

15,815 
28,510 

}     352,877 

55,795 

1       66,356 

I       12,657 

190 

8l»VlXlgB 

Co*l 

, , . .  .short  tons. . 

, do 

48^ 

Goto....,.;...;.;.;.;.; ;;..:.. 

do.... 

7 

on 

barrels.. 

9 

Om 

Mixed  fuels: 

Wood 

Coal 

CoAl  and  coke 

Coal 

Oas 

Coal 

Shavings 

Manure 

cubic  feet.. 

cords.. 

short  tons.. 

..do.... 

do.... 

cubic  feet.. 

short  tons.. 

do... 

do.... 

7 

75 
7 

4 

1 

Total 

2,488,554 

780 

The  total  quantity  of  the  various  kinds  of  fuel  consumed  in  the 
domestic  lime  industry  during  1906  and  1907  was,  therefore,  as 
follows: 

Total  fuel  consumed  in  burning  lime  in  1906  and  1907, 


Wood cords. 

Shavings^ short  tons. 
CoaL do... 


1906. 


484,241 
22,945 
501,081 


1907. 


409,674 

14,509 

646,885 


1906. 


Coke short  tons. . 

Gas cubic  feet.. 

OIL barrels.. 


4,006 

429,978,000 

24,486 


1907. 


4,406 

366,323,000 

26,374 


The  ''gas"  in  this  table  includes  both  natural  gas  and  producer 
gas,  as  can  be  determined  from  its  fuel  efficiency. 

FUEL  CONSUMPTION  PER  TON  OF  LIME. 

The  most  valuable  use  to  which  the  data  given  above  may  be  put 
is  the  determination  of  the  average  fuel  consumption  per  snort  ton 
of  lime  burned  with  diflFerent  kinds  of  fuel.  Disregarding  the  product 
from  the  plants  using  mixed  fuels,  these  averages  are  as  shown  in  the 
following  table: 


Fuel  consumption  per 

ihoTi  ton  of  Ume  burned  in  1906  and  1907. 

1906. 

1907. 

,<»«.  1 

1907. 

Wood 

ShaTings... 
CoaL 

cord.. 

shortton.. 

do.... 

0.448 
.525 
.311 

0.540 
.488 
.404 

Coke shortton..        0.219  1 

OiL barrels..        1.447 

Gas cubicfeet..        3,891 

a  113 
L668 
6,532 

HYDRATED  LIME. 


lime-hydrating  plants  reported  as  in  operation  diuing  1906  and 
1907  are  classified  oy  States  in  the  following  table.  The  output  of 
hydrated  lime  in  1906  was  120,357  short  tons,  valued  at  $479,079, 
or  S3.98  per  barrel;  in  1907  it  was  140,135  short  tons,  valued  at 
f657|636,  or  S4.69  per  barrel. 
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Number  of  lime-hydrating  plants  in  operation  in  1906  and  1907, 

byStatet 

. 

State. 

1906. 

1907. 

State. 

1906. 

1907. 

1 
1 

1 
1 
1 
1 

Maine 

1 
1 

1 

ArlEdiA..  . 

MiRhigAn,     . 

1 

OAlifornfA 

Missouri 

2 

Colorado . 

New  York.. 

1 

8 
8 

1 
1 

2 

f50Tlll«Ctlcut  -  T 

i 

2 

Ohio 

9 

Oooisla .... 

i 

1 

2 

Pennsylvania 

6 

TlHTinla 

West  Vli^llnia 

1 

Indiana 

2 

1 
1 

Wisconsin 

2 

Iowa 

Totel 

1 

30 

33 

IMPORTS  AND  EXPORTS. 

The  imports  of  lime  for  consumption  into  the  United  States  in  1907 
were  15,388  short  tons,  valued  at  $86,304,  as  against  20,692  short 
tons,  valued  at  $91,241,  in  1906,  and  22,247  short  tons,  valued  at 
$84,564,  in  1905. 

The  exports  in  1907  were  valued  at  $90,379,  as  against  $101,668 
in  1906. 

SAND-LIME  BRICK. 

PRODUCTION. 

The  year  1907  showed  an  increase  of  $55,764,  or  4.77  per  cent,  in 
the  value  of  the  sand-lime  brick  output,  the  product  being  valued  at 
$1,225,769,  as  compared  with  $1,170,005  in  1906.  The  common 
buildmg  brick  averaged  $6.61  per  thousand  in  1907,  as  against  an 
average  of  $6.71  in  1906.  The  average  price  per  thousand  for  front 
brick  m  1907  was  $10.96,  as  against  $10.42  in  1906. 

In  the  following  table  statistics  are  given  in  detail  for  1906  and 
1907: 

Production  of  sand-lime  brick  in  the  United  States  in  1906  and  1907 ,  by  States. 

1006. 


Num- 
ber of 
oper- 
ntlng 
Qrni» 
report- 
ing. 

fi 

a 

4 
4 

4 

3 
4 

(J 
A 

n 

9 

:i 

4 
7 

Common  brick. 

FroDl  brtek. 

Fancj 
(Ibou- 

rbrlBk. 
Value. 

Blocka, 
valtft. 

state. 

Quan- 
tity 
(thoii- 
sandit). 

tiATI 

ti877 
4,837 

m 

11,«78 
6.139 
8J50 

17,077 
3,921 

^.381 

3, 147 
1.232 

Value. 

(thou- 
MJOdtf). 

VahJ*. 

Total 

Alabama,  Kentucky,  Mis- 
sissippi, and  Tennessee. 

t51,07» 

00,128 
3S,7Sfl 
*,043 

61,719 

37,701 
4S>,150 
tN.301 
2B,27l 

1«3,87& 
4ff,143  1 

ia»,2iS7 

7,040 
£0,211 

1.270 

i,m 

IpWO 
3,191 

:\ 

mo 

33li 
1,79** 

tll,W7 

17,96? 
22,400 
22,7*3 

0.050 
S.474 

U,U23 

•n.iBM 

Arkansas,  Kansas,  Minne- 
sota, Nebraska,  South 

r!4.11fnrnill 

<«) 

(•)     I- 

31^  «M 

Colorado  and  Idaho 

(-) 

Delaware,  Maryland,  and 
Vfrgrtnlft. 

fl7ill9 

Florida 

liaoS 

Georgia 

. 

W,m 

Illinois  and  Wisconsin 



si^m 

Indiana 

Si 

!5 

se^an 

Iowa 

sSt 

MlAhiflPATI 

174:021 

New  Jersey 

00,  la 

New  York 

1,910 

978 
2,718 

12,710 
32,963 

101,331 

North  Carolina 

::;;::::::::::: 

Sl,VfIh 

Ohio 

10,  IM 

^,fm 

other 'states  b 

121 

«a,473 

u,m 

(f 

■" 1  ■  * 

Total 

87  ^vu,fm 

907,311 

an 

15,683 

'1li?£ 

m 

3,«73 

5,a7» 

l,m,QQ5 

"  - 

•  Included  in  other  States. 

tiDolades  aU  products  made  by  less  than  three  producers  in  one  State,  to  prevent  diadodng  Indl- 
yidoAl  operatlona. 

c  The  total  of  other  States  is  distributed  among  the  QtalM  to  'wbtaii  It  belongs  In  cider  that  ttmj 
majr  be  tuUy  repreaented  In  the  totals. 
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Production  of  sand-lime  brick  in  the  United  States  in  1906  and  1907,  by  States — Con. 


Num- 
ber of 
oper- 

flrms 
mort- 

Bloom, 

Btt^U. 

CtboV 

BUldl). 

Value. 

(thOQ- 

HDda). 

.Qoan- 
sandv;). 

Value. 

Total 

TOlUfl. 

Mlfl^ppl /-..„- 

Atl£oD&f  North  D&kota, 
and  Wulilngtcrei. «.....; 

3 

4 
1 

5 

e 

4 
4 

8 
3 
13 

a 

6 

s 

5 

2,0ffl> 

30,442 
5;  263 
2,236 

lD,2Sg 
ie,42l 
11,107 

14,841 

25,488 
(a) 

10,925 
4,<J6a 
1,720 

630 

tEe,060 

16,4^ 

144,028 
42,ftl5 
33,361 

67,048 
306,871 
78,086 
51,241 
S6,1»7 
45.471 
158,606 

64,904 
29,468 
11,283 
41,filS 
3,7«0 

SflS 

11 

2,754 
1.390 
3,«25 

ao 

,1,300 

ri 

200 

31,319 
!!0,0S& 
37,414 

200 

1% 

10,600 

2 

•09,060 

176,147 
03^150 

•300 

Arkuiua,  K^s&a,  Minna- 
soio,  NebnMka,  South 

C^Uomla 

40 

tsoo 

■■;% 

Cokjiwio  (md  Idaho,., ,,.! 
Vindulft ,,, 

12 

513 

02,337 
OS  148 

FloriSt77,_- 

109,t75 
89,583 
64,361 
97,537 
55,618 

172,840 
33,702 

fiWirgliL          .      ,      , 

lUinoVaud  WidOOiiBlii .  ^. , 



(o) 

Hlcmgan ..„., 

New  Jersey  ..„,„,„ 

«i  1  (-i 

1,173  ,  10,558 
7M  1    9,350 



New  York, ..„..-... 

7A>46S 
38,808 
11,388 

North  CaroUoft 

Obio „, 

PeaoaylTaiilft,,. ,^.. 

5,186 

60, 075 

48.410 

Othwr'SUtai* „„ 

%m 

»^,iU 

ToUI , 

M 

15Sl,8&5 

1,090,913 
Bl61 

17,172 

lia,221 
10.96 

62 

1,313 

ak26 

S,^?2 

1 ,  225, 7m 

Aviiage  Tahie  per  M»  ^  ^ « .  ^ 

•Indnded  In  other  States. 

ft  includes  all  products  made  by  less  than  three  producers  in  one  State,  to  prevent  disclosing  indl- 


▼Idaal  operationi 

cThe  total  of  other  States  is  distributed  among  the  States  to  which  it  belongs  in  order  that  they 
may  be  fully  represented  hi  the  totals. 

Va^Tie  of  production  0/ sand-lime  brick  in  the  United  States,  1903-1907. 


Year. 

Number  of 
plants. 

Value  of    i 
product. 

Year. 

Number  of 
plants. 

Value  of 
product. 

1908 

16 
67 
84 

•155,040 
463,128 
972,064 

1906 

87 
94 

•1,170,005 

1904 

1907 

1,225,760 

1905 

SAND  AND  GRAVEL. 


PRODUCTION. 

The  production  of  sand  and  gravel  in  1907  amounted  to  4l2851;918 
short  tonS;  valued  at  $14,492,069.  In  1906  the  production  was 
32,932,002  short  tons,  valued  at  $12,698,208.  The  mcrease  in  1907 
was  8,919,916  short  tons  in  quantity  and  $1,793,861  in  value. 

The  large  increase  in  quantity  as  compared  with  the  increase  in 
value  was  due  to  the  inclusion  in  the  figures  of  lar^e  quantities  of 
sand  and  ^avel  used  as  ballast  and  for  filling  on  tne  fines  of  rail- 
roads. This  material  is  taken  out  by  the  railroads  themselves  and 
the  value  as  reported  ranges  from  8  to  20  cents  per  cubic  yard. 
Glass  sand  and  molding  sand  command  the  highest  prices,  the  aver- 
age prices  per  ton  in  1907  being  $1.53  for  glass  sand  and  67  cents  for 
molaing  sand.  Building  sand,  including  sand  used  for  concrete, 
mortar,  and  all  structural  purposes,  had  an  average  value  of  32 
cents  per  ton  in  1907. 

The  price  of  sand  varies  so  with  the  treatment  of  the  material  after 
bein^  taken  from  the  mine  or  pit  that  a  statement  of  average  price 
can  nardly  be  taken  as  representing  the  market  conditions.  Much 
of  the  sand,  especially  the  building  sand,  is  dredged  from  the  Ohio, 
Tennessee,  Mississippi,  Missouri,  Potomac,  and  Delaware  rivers,  the 
shores  of  the  Great  Lakes,  and  from  the  sea  beaches  of  Lon^  Island. 
This  sand  is  sometimes  sold  as  dredged,  being  simply  loaded  from 
the  dredge  for  shipment  on  scows  or  Barges,  and  represents  the  low- 
est reported  value  to  the  producer.  Sand  washed,  dried^  screened, 
and  then  loaded  for  shipment  commands  a  higner  pnce.  Sand 
crushed  from  stone  has  a  nigher  value  than  natural  sand,  and  sand 
for  glass  making,  which  calls  for  especially  pure  sand,  commands  the 
hi^est  price. 

Pennsylvania  leads  in  the  value  of  sand  and  gravel  production, 
followed  by  New  York,  Ohio,  Illinois,  and  New  Jfersey  in  the  order 
named.  ^  There  was  a  general  increase  in  production  in  1907  as  com- 
pared with  1906,  an  exception  being  noted  in  the  case  of  furnace 
sand,  in  which  there  was  a  slight  decrease. 

The  following  table  gives  the  production  of  sand  and  gravel  in  the 
United  States  m  1906  and  1907  oy  States  and  uses,  in  short  tons: 
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IMPORTS. 

Sand  valued  at  $94,871  waa  imported  into  the  United  States  in 
1907;  as  compared  with  imports  valued  at  $85,566  in  1906,  an 
inciease  in  1907  over  1906  of  $9,305,  In  1905  the  yalue  of  tb^  sand 
imported  was  $48,710, 

UTERATUBE. 

Papers  in  which  the  character,  distribution,  relation  to  markets 
and  fuel  suppUes,  and  methods  of  extraction  and  preparation  of  glass 
sand  and  otner  sands  are  discussed  are  listed  below  in  the  order  of 
their  dates 

\^BBKS,  JosBFH  D.,  Glass  materialB:  Mineral  Reeouices  U.  S.  for  188^1884,  U.  8. 
Geol.  Survey,  1885,  pp.  958-973. 

,  Glass  materiala:  Mineral  Resources  U.  S.  for  1885,  U.  S.  Geol.  Survey,  1886, 

pp.  544r-655. 

Campbbll,  M.  R.,  Description  of  the  Brownsville-Connellsville  quadiangles,  Pennsyl- 
vania: Geologic  Atlas  U.  S.,  folio  94,  U.  S.  Geol.  Survey,  1903,  p.  49. 

Goons,  A.  T.,  Glass  sand:  Mineral  Resources  U.  S.  for  1902,  U.  S.  Geol.  Survey,  1904, 
pp.  1007-1016. 

BuRCHABD,  E.  F.,  Requirements  of  sand  and  limestone  for  glass  making:  Bull.  U.  8. 
Geol.  Survey  No.  285, 1906,  np.  452-458. 
,  Glass  sand  of  the  middle  Mississippi  basin:  Bull.  U.  S.  Geol.  Survey  No.  285, 


1906,  pp.  459-472. 
Stosb,  G.  W.,  Glass-sand  industry  in  eastern  West  Viiginia:  Bull.  U.  S.  Geol.  Survey 

No.  285,  1906,  pp.  473-475. 
BuBCHARD,  E.  F.,  Glass-sand  industry  of  Indiana,  Kentucky,  and  Ohio:  Bull.  U.  8. 

Geol.  Survey  No.  315,  1907,  pp.  361-376. 
,  Notes  on  glass  sands  from  various  localities,  mainly  undeveloped:  Bull.  U.  8. 

Geol.  Survey  No.  315,  1907,  pp.  377-382. 
,  Production  of  glass  sand,  sand,  and  gravel  in  1906:  Mineral  Resources  U.  S. 

for  1906,  U.  S.  Geol.  Survey,  1907,  pp.  993-1000. 
Randolph,  B.  S.,  The  silica  sand  industry:  Eng.  and  Min.  Jour.,  December  28, 1907, 

pp.  1211-1212. 
Kt^MMBL,  Henry  B.,  and  Gage,  R.  B.,  The  glass-sand  industry  of  New  Jersey:  Ann. 

Rept.  New  Jersey  Geol.  Survey  for  1906,  1907,  pp.  77-96. 
Rock  Froducts,  An  up-to-date  Illinois  (sand)  plant;  January  22, 1908,  pp.  6S-64. 

The  following  three  papers,  arranged  chronologicallv,  contain  much 
valuable  information  concerning  molding  sands.  The  last  paper  is 
probably  the  most  complete  that  has  yet  been  published  concerning 
the  sands  of  a  particular  area,  and  embodies  tabulated  results  of 
considerable  experimental  work  on  the  physical  properties  of  the 
material 

Merrill,  G.  P. ,  Guide  to  the  study  of  the  collections  in  the  section  of  applied  geology. 

Nonmetallic  minerals:  Rept.  U.  S.  Nat.  Mus.  for  1899, 1901,  pp.  474-477. 
Eckel,  Edwin  C,  Molding  sand,  its  uses,  properties,  and  occurrence.  Twenty-fint 

Rept.  New  York  State  geologist,  1901,  pp.  91-96. 
Xt^MMEL,  H.  B.,  and  others.  Report  upon  some  molding  sands  of  New  Jersey;  Ann. 

Rept.  State  geologist  of  New  Jersey  for  1904,  1905,  pp.  189-246. 

Three  papers  recently  issued  by  the  United  States  Geological 
Survey  wnich  deal  with  sand  and  gravel  as  constituents  of  concrete 
are  the  following: 

BuRCHARD,  E.  F.,  Concrete  materials  produced  in  the  Chicago  district:  Bull.  U.  8. 

Geol.  Survey  No.  340,  1908. 
Humphrey,  R.  L.,  and  Jordan.  W.,  Jr.,  Portland  cement  mortars  and  their  coDfltitik- 

ent  materials:  Bull.  U.  S.  Geol.  Survey  No.  331, 1908. 
HuKPHREY,  R.  L.,  The  strength  of  concrete  beams:  Bull.  U.  S.  Geol.  Survey  No. 

344, 1908. 
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By  A.  T.  Coons. 


PRODUCTION. 

The  statistics  presented  in  this  report  represent  the  output  of  slate 
as  reported  to  this  oflSce  directly  by  the  quarrymen,  and  mclude  the 
quantity  and  value  of  the  roomg  slate  sold  by  them,  the  quantity 
and  value  of  mill  stock  sold  by  them,  and  the  value  or  a  Quantity  of 
date  sold  for  other  purposes.  The  statistics  for  the  rougn  material 
of  the  mill  stock  represent  the  rough  slate  sold  by  the  quarrymen  to 
mills  to  be  made  into  a  finished  product,  and  those  for  the  manufac- 
tured material  represent  the  slate  used  by  the  quarrymen  in  their 
own  mills  and  sold  in  the  finished  or  partly  finished  state.  The 
values  given  represent  the  prices  free  on  board  at  point  of  shipment. 

The  figures  giving  the  quantity  of  mill  stock  and  other  slate  sold 
by  the  quarrymen  are  shown  for  the  first  time  in  1907,  and  it  is 
hoped  that  their  future  publication  will  be  of  interest  and  value  to 
the  producer,  representing  as  they  do  with  the  figures  for  roofing 
slate  the  entire  quantity  or  slate  marketed  during  the  year. 

During  the  years  since  and  including  1903  the  slate  trade  has  been 
more  or  less  adversely  affected  by  the  financial  condition  of  the 
coimtry  or  by  labor  troubles  in  the  building  trades  and  strikes  in 
slate  quarries,  by  the  use  of  tiles,  concrete,  shingles,  and  of  patent 
roofing  processes  and  cheaper  grades  of  material  for  roofing,  by  the 
high  price  and  scarcity  or  labor,  and  by  a  decrease  in  the  export 
trade. 

In  1907  there  were  nine  States  producing  a  commercial  output  of 
slate  in  the  United  States.  These  States  were  Pennsylvania,  Ver- 
mont, Maine,  Virginia,  Maryland.  New  York,  Califorma,  Arkansas, 
and  New  Jersey,  named  in  order  or  value  of  output.  In  1906  Georgia 
reported  an  output  and  New  Jersey  had  no  production  in  that  year. 

Slate  valued  at  $6,019,220  was  quarried  and  sold  in  the  United 
States  in  1907.  This  is  an  increase  of  $350,874  over  the  value  re- 
ported for  1906,  which  was  $5,668,346.  The  production  in  1907 
represents  the  largest  output  since  1903,  when  it  was  $6,256,885, 
the  largest  production  of  slate  in  the  history  of  the  United  States. 

In  1907  the  production  of  roofing  slate  was  reported  as  1,277,554 
squares,  valued  at  $4,817,769;  in  1906  the  figures  reported  were 
1,214,742  squares,  valued  at  $4,448,786,  an  mcrease  in  1907  of  62,812 
squares  in  quantity  and  of  $368^983  in  value.  The  increase  in  aver- 
age value  per  square  from  $3.66  m  1906  to  $3.77  in  1907  was  11  cents. 
Producers  generally  reported  an  advance  in  price  per  sguare  on 
account  of  mcreased  cost  of  supplies  and  from  scarcity  and  increased 
cost  of  labor. 

The  value  of  mill  stock,  including  slate  sold  for  other  purposes, 
decreased  from  $1,219,660  in  1906  to  $1,201,451  in  1907,  or  $18,109. 
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Of  the  States  producing  mill  stock,  Vermont  and  New  York  decreased 
in  value  of  output,  a  loss  probably  caused  by  the  strike^  affecting 
almost  all  of  the  quarries  in  the  Vermont-New  York  region  which 
began  in  May,  1907,  and  is  still  in  progress  in  May,  1908. 

As  already  indicated^  the  greater  part  of  the  slate  quarried  in  the 
United  States  is  made  mto  roofing  slates.  Produced  almost  entirely 
in  the  northeastern  part  of  the  country,  these  slates  are  shipped  all 
over  the  United  States,  and  are  also  exported  to  a  small  extent.  A 
few  years  ago,  during  the  strikes  in  the  famous  Welsh  Quarries,  they 
were  shipped  in  large  quantities  to  England  and  English  colonies. 
The  great  durability  of  slate  as  a  roofing  material  overcomes  to  a 
large  extent  the  disadvantages  of  the  weight  of  the  roof  and  of  the 
cost  of  slate  as  compared  with  cheaper  and  lighter  materials,  and  also 
unfavorable  labor  conditions.  The  scarcity  and  high  price  of  ^diingles 
also  have  served  to  keep  slate  in  favor  both  for  local  Use  and  for 
shipment. 

Roofing  slate  as  put  on  the  market  is  sold  by  ''squares/*  a  square 
meaning  a  sufficient  number  of  pieces  of  slate  of  any  size  to  cover 
100  square  feet  of  surface  on  a  roof,  allowing  a  3-mch  lap.  The 
approximate  weight  of  roofing  slate  of  ordinary  thickness  is  650 
pounds  per  square,  and  the  slate  is  generally  shipped  in  carload  lots 
of  from  50  to  100  squares  per  carload,  according  te  the  size  of  the 
pieces.  The  sizes  of  slate  in  a  square  vary  from  24  by  16  inches  to 
9  by  7  inches,  and  the  number  of  pieces  necessary  for  a  square  varies 
from  85  to  686,  according  to  the  size  of  the  pieces.  The  thickness 
of  ordinary  slate  is  from  one-eighth  to  three-sixteenths  of  an  inch, 
slates  less  than  one-eighth  commanding  less  price  per  square  as  they 
are  more  liable  to  breakage,  while  those  over  three-sixteenths  com- 
mand higher  prices. 

The  price  per  square  depends  on  the  size  of  the  pieces,  the  quality 
of  the  slate,  and  the  uniformity  of  the  pieces  as  to  thickness,  smooth- 
ness, and  straightness.  The  color  of  the  slates,  which  varies  con- 
siderably, also  affects  the  price.  Among  the  distinguishing  colors 
are  the  black,  dark  gray,  green,  and  red  of  Arkansas  slates,  the  very 
dark  gray  or  California  and  Maine  slates,  and  of  the  Maryland- 
Pennsylvania  Peachbottom  slates,  the  black  of  New  Jersey,  the  red 
and  green  of  New  York,  the  bluish  black,  dark  gray,  and  dark  green 
of  Pennsylvania,  and  the  dark  grays,  green,  piuT)le,  and  bluish  black 
of  Vermont  slates.  Some  of  these  slates  fade  somewhat  on  exposure 
to  the  sun,  and  are  therefore  not  considered  entirely  satisfactory  by 
some,  though  their  other  roofing  properties  remain  imimpaired.^  On 
the  other  hand,  these  fading  slates  are  often  preferred  as  giving  a 
softer  tone  and  assisting  in  producing  a  roof  of  more  beauty  tnan  the 
brighter  slates.  Roofing  slates  of  cheaper  Quality  are  also  made  of 
mottled  and  ribboned  slate,  it  being  possible  to  conceal  these  defi- 
ciencies of  color  and  appearance  under  the  lap  of  the  slate. 

The  prices  per  square  of  slate  of  good  quality  and  of  ordinary 
thickness  range  from  $3.75  to  $10  free  on  board  at  quarries,  the 
highest  prices  Deing  for  New  York  red  slate.  Slat«  inferior  in  quality 
or  color  is  quoted  as  low  as  $2.75  per  square,  while  squares  of  selectea 
pieces  over  three-sixteenths  of  an  inch  thick  are  Quoted  at  much 
higher  prices.  The  prices  per  square  vary  from  montn  to  month,  and 
the  freight  rates,  changing  according  to  point  of  shipment,  ranee 
from  $1  to  $1.75  per  square  to  places  west  of  Pittsburg  and  east  of  tne 
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Mississippi  to  nearly  $8  per  square  to  San  Francisco  and  along  the 
Pacific  coast,  the  only  local  source  of  supply  for  the  West  being  in 
Eldorado  County,  Caf. 

Amon^  the  uses  of  slate  other  than  for  roofing  are  for  blackboards, 
school  slates,  flooring,  sinks,  laundry  tubs,  grave  vaults,  sanitary 
ware,  electrical  switcnboards,  billiard  and  laboratory  table  tops, 
mantels,  hearths,  and  caps.  Slate  used  for  these  purposes  is  known 
as  mill  stock  and  is  sold  either  by  the  quarrymen  to  milling  com- 

fanies  or  is  milled  by  the  quarry  operators  who  have  their  own  mills, 
t  is  generally  sold  in  the  form  of  slabs  from  1  to  3  inches  thick,  the 
price  varying  according  to  the  thickness  and  to  the  work  done  on  the 
slab.  Maine,  Pennsylvania,  and  Vermont  produce  nearly  all  the  mill 
slate,  and  Pennsylvania  reported  the  only  slate  that  was  used  in  1907 
for  blackboards  and  school  slates. 

The  following  table  shows  the  value  of  roofing  and  mill  slate 
quarried  in  the  United  States  in  1906  and  1907,  by  States: 

Value  of  roofing,  mill,  and  other  slate  produced  in  the  United  States  in  1906  and  1907, 

by  States. 

looo. 


state. 


Arkansas.. 
California.. 
Oeoxgia — 


Manriand 

New  York 

Pennsylvania. . 

Vennont 

Virginia 


10,000 

1,000 

18,498 

25,288 

10,788 

755,966 

354,134 

39,068 


$80,000 

5,000 

100,916 

129,965 

60,000 

2,710,249 

1,189,799 

172,857 


Total '     1,214,742  !    4,448,786 


S5,000 


137,765 

1,004 

12,360 

811,900 

251,531 


1,219,560 


Total 
value. 


S5,000 

80,000 

5,000 

238,681 

130,960 

72,360 

3,522,149 

1,441,330 

172,857 


5,668,346 


lt>OT. 


Bute. 


Art 
CaUforola...... 

Maine.. 

MaTTkud. 

New  Jerflflj.... 

NewVpfk 

T^anaylvaLiiLii. , 

Vermont 

Viigtoia_,„.. 


Eoofins  alatn. 


UUl«tock. 


Numbftr 

of 
iquamg. 


7, 

10, 

Jl> 
2, 
11, 

3S5, 
39, 


Manufactured. 


Value. 


C^UD- 


\Sq.fm, 


•80. 
113, 

314,1. 3CU, 
1721    J 73, 


Value. 


000 

58;},    4M,939tl*5,US2 

000,., 

74D3. 

670.. 


HoUffb. 


Quan- 
tity. 


Value 


13,000       1,950...... 

447,(554   5S7,7H  1,492.  H3e  163, 039  4- 
flB£,3l7    141,130     2^t^  M,5S3 


l,2n,fi54J4,ftl?,7a9j4,Sfi3,a0Dj  M^Sl71j7Ag,433[  07,  £02 6, 322, 233  ^,40B  2^,013 


Total. 


Quan- 
tity. 


Sq.feei. 


Value. 


«K,829,tl4fi,<ffi3 


Othet. 


'm.stxi 


2,^5 


13.000       1,050 
.940,403   020,753^247,147 
903,911    175.«S3 


Totar 
vdoe. 


f8,50(» 

60,000 

236,000 

116,000 

S.OOO 

^.48fi 

3,S55,&40 

1,477,260 

173,  tm) 


6.0tt,220 


•  Used  chiefly  for  etoctiical  supplies. 

ft  Composed  of  6,711,106  school  slates,  valued  at  148,162,  and  1,631,390  square  feet  of  blackboard  mate- 
rial, valued  at  $198,996. 

The  quwtity  and  value  of  blackboard  and  school  slates  stated  in 
the  preceding  table  represent  not  the  entire  quantity  and  value  of 
these  articles  made  in  1907,  but  the  quantity  and  value  of  the  material 
sold  as  such  by  the  auarrymen.  It  is  possible  that  some  of  the 
rough  milling  stock  sola  to  the  slato  mills  by  the  quarrymen  was  used 
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for  these  purposes.  This  office  does  not,  however,  collect  slate 
statistics  from  manufacturers,  but  from  quarrymen.  Were  figures 
from  dealers  and  slate-mill  operators  included,  it  would  be  amiost 
impossible  to  avoid  duplication.  On  the  other  hand,  it  is  impossible 
to  obtain  the  value  or  rough  slate  stock  from  the  quarrjmian  who 
mills  his  own  slate,  as  the  only  value  the  material  has  to  him  is  its 
value  at  the  completion  of  his  work. 

The  following  table  shows  the  total  value  of  the  slate  production 
of  the  United  States  from  1903  to  1907,  inclusive: 

Value  ofslaU  produced  in  the  United  States,  1905-1907,  by  States, 


State. 

— I 

1903. 

1904. 

1905. 

1906. 

1907. 

Arkansas 

$4,709 
70,000 

$14,300 
39,200 
4,500 
181,168 
133,972 

40,000 

7,500 

224,254 

151,215 

5,360 

66,646 

3,491,905 

$5,000 
80,000 
5,000 
238,681 
130,000 

$8,500 

60,000 

California 

Georgia 

Maine 

231,230 
137,631 
33, «» 
111,996 
3,969,906 

236,600 

8,000 

3,^,M0 

Maryland 

^ew  Jersey 

New  York 

71,643 

3,633,246 

607 

300 

1,408,151 

130,206 

72,360 
3,622,149 

Tenneflfieo. , 

Utah 

Vermont 

1,502,652 
115,356 

1,352,641 
146,786 

1,441,330 
172,867 

1,477,259 
173,670 

Virginia 

Total 

6,256,885  i    .^.617.195 

5,496,207 

6,668,346 

6,010,220 

The  following  table  shows  the  value  of  slate  for  roofing  purposes 
and  for  mill  stock  from  1903  to  1907,  inclusive: 

Value  of  roofing  slate  and  mill  stock,  190S-1907, 


Roofing  slate. 

Value  of 
Tnlll 

Stock. 

Total 
value. 

Number  of 
squares. 

Value. 

1903 

1,378,194 
1,233,767 
1,241,227 
1,214,742 
1,277,654 

$5,345,078 
4,669,280 
4,574,650 
4,448,786 
4,817,769 

$911,807 

047,906 

921,667 

1,219,560 

1,201,461 

$6,250,885 
5,617,196 
6,496,207 
6,068,346 
6,010,220 

1904 

1905 

1906 

1907 

The  following  table  shows  the  average  price  of  roofing  slate  per 
square  since  1902: 


1902. 
1903. 
1904. 


Average  annual  price  per  square  of  roofing  slate  for  the  entire  oownJbry, 

$3.45  I  1905 $3.69 

3.88  I  1906 3.66 

3.78  !  1907 3.77 


IMPORTS. 


Practically  no  slate  is  imported  into  the  United  States.  In  1906 
slate  valued  at  $9,471  was  imported  in  the  form  of  mantels,  chimney 
pieces,  etc.,  including  $228  for  roofing  slate;  in  1907  the  importa- 
tions were  valued  at  $5,404,  of  which  $5,196  was  for  chimney  pieces, 
etc.,  and  $208  for  roofing  slate. 


EXPORTS. 


In  comparison  with  the  total  output,  the  value  of  roofing  slate 
exported  from  this  country  in  1907  was  very  small,  being  oiify 
$220,99$,  aa  against  $255,785  in  1906. 
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SI/ATE  INDUSTRY  BY  STATES. 

ArJcansds. — ^The  development  of  the  slate  industry  in  Arkansas  is 
still  retarded  by  lack  of  transportation  facilities.  This  slate  is  at 
present  used  principally  for  electrical  purposes,  although  good  roof- 
mg  material  may  be  obtained  in  the  State.  The  developed  deposits 
are  chiefly  in  Polk  and  Montgomery  counties. 

California. — ^There  was  a  decrease  in  the  slate  operations  in  the 
Eldorado  County,  Cal.,  district  from  10,000  squares,  valued  at 
$80,000,  in  190 :,  to  7,000  squares,  valued  at  $60,000,  in  1907, 

Georgia. — Devt^lopment  work  was  done  at  the  Rockmart,  Polk 
County,  slate  deposits  in  1907. 

Maine. — Operations  in  the  Maine  slate  district  were  practically  the 
same  in  1907  as  in  1906,  the  output  for  1907  being  valued  at  $236,606, 
as  compared  with  $238,681  in  1906,  a  decrease  of  $2,075.  The 
decrease  was  in  quantity  and  value  of  roofing  slate.     The  average 

f)rice  per  square  was  $5.43,  against  $5.45  in  1906.  The  produciujg 
ocalities  were  Blanchard,  Monson,  and  Brownville,  Piscataquis 
County. 

Maryland. — ^The  entire  output  of  slate  in  Maiyland  in  1907  was 
obtained  from  the  Peachbottom  region  at  Cardiff,  Harford  County. 
There  was  a  decrease  in  value  of  $14,909,  from  $130,969  in  1906  to 
$116,060  in  1907.  The  decrease  was  in  the  quantity  and  value  of 
roofing  slate.  The  average  value  per  square  was  $5.21  in  1907,  as 
against  $5.14  in  1906. 

New  Jersey. — ^The  slate  properties  in  Sussex  County,  N.  J.,  were 
operated  to  some  extent  in  1907. 

New  York. — ^The  output  of  slate  in  New  York  was  obtained  from 
Granville,  Middle  Granville,  and  Salem,  Washington  County.  The 
total  value  increased  from  $72,360  in  1906  to  $83,485  in  1907,  a  gain 
of  $11^125.  The  average  price  per  square  was  $5.56  in  1906  and 
$6.85  m  1907.  This  increase  in  value  was  on  account  of  a  larger 
quantity  of  the  better  quality  of  red  slate  sold  in  1907. 

Pennsylvania. — ^The  output  of  slate  from  this  State  amounted  to 
64.06  per  cent  of  the  total  value  of  the  slate  produced  in  the  United 
States.  This  represents  62.02  per  cent  of  the  value  of  the  roofing 
slate  and  72.24  per  cent  of  the  value  of  all  the  other  slate  produced. 
The  value  of  the  slate  output  in  Pennsylvania  in  1906  increased 
$333,491,  from  $3,522,149  in  1906  to  $3,855,640  in  1907.  The 
increase  was  both  in  roofing  slate  and  in  mill  stock. 

In  1906  the  output  was  curtailed  by  a  strike  in  the  Bangor  region 
lasting  two  montns.  In  1907  operators  reported  steady  demand 
eaual  to  or  greater  than  the  supply  until  October  and  November, 
wnen  the  general  financial  situation  depressed  the  slate  trade  some- 
what; however,  but  little  stock  was  lert  on  hand,  and  many  orders 
were  placed  for  1908.  Prices  were  higher  in  1907  for  roofing  slate 
and  mill  stock. 

The  roofingnslate  output  increased  from  755,966  squares,  valued  at 
$2,710,249,  in  1906  to  793,466  squares,  valued  at  $2,987,740,  in  1907, 
an  increase  of  37,500  squares  in  quantitjr  and  of  $277,491  in  value. 
The  average  price  per  square  was  $3.59  in  1906  and  $3.77  in  1907, 
an  increase  or  $0.18  per  square.  The  roofing  slate  in  Pennsylvania 
comes  from  York,  Lehigh,   and  Northampton  counties.     In  1907 
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Pennsylvania  produced  62.11  per  cent  of  the  quantity  of  roofing 
slate  produced  in  the  United  States,  and  Northampton  County  pro- 
duced 70.07  per  cent  of  the  Pennsylvania  output  and  43.52  per  cent 
of  the  total  for  the  United  States. 

In  1906  other  kinds  of  slate  in  Pennsylvania,  including  slabs, 
blackboards,  school  slates,  and  other  milled  products,  were  valued  at 
$811,900;  in  1907  at  $867,900,  an  increase  of  $56,000.  In  1907  for 
the  first  time  an  attempt  was  made  to  separate  the  quantity  of  slate 
sold  directljr  to  the  mills  by  the  quarrymen  from  the  slate  milled  by 
them  in  their  own  mills  and  also  to  separate  the  quantity  and  value 
of  the  slate  sold  by  the  quarrymen  for  school  slates  and  blackboards. 
The  results  are  shown  in  the  tables  showing  the  total  slate  output. 

Pennsylvania  is  the  only  State  reporting  slate  sold  for  blackboards 
and  school  slates.  The  detailed  statement  of  the  slate  output  in 
Pennsylvania  in  1906  and  1907,  by  counties,  is  given  in  the  following 
table: 

Slate  production  in  Pennsylvania  in  1906  and  1907 ^  by  counties. 


County. 

Number  of 
squares. 

Value.      1 

1 

MIU  slate. 

Total 
value. 

York  .     . 

1906. 

11,468 
206,505 
537,993 

$59,833  ' 

741,933  1 

1,908,483  1 

$50,833 

Lehieh 

Northampton 



$197,487 
614,413 

930.420 
2,522,806 

Total 

755,960 

2,710,249  1 

811,900 

3,522,140 

1907. 


York 

Lehigh 

Northampton. 

Total.... 


14,769 
222,752 
555,945 


793,466 


82,286  82,286 

841,389  1  a  166, 224    1,007,613 
2,064,065   6  701,676    2,765,741 


2,987,740  1 


867,900    3,855,640 


a  Represents  731,218square  feet  of  blarkl)oard  material,  valued  at  $88,707;  1,579,737 achool  slates,  valued 
at  $12,792,  and  909.621  square  feet  of  mill  slate,  valued  at  $64,725. 

6  Represents  800,112  square  feet  of  blackboard  material,  valued  at  $110,288;  4.131.368  school  slates. 
valued  at  $35,300,  and  4,0:J0,872  square  feet  of  mill  slate,  valued  at  $556,028. 

Vermont. — ^Vermont  ranks  next  to  Pennsylvania  in  the  production 
of  slate.  In  1907  Pennsylvania  produced  64.06  per  cent  of  the  total 
value  of  slate  for  the  United  States,  and  Vermont  24.54  per  cent.  A 
labor  strike  beginning  May  1,  1907,  caused  the  output  of  slate  in 
Vermont  to  remain  practically  the  same  as  in  1906.  A  good  demand 
was  reported,  which,  owing  to  the  strike,  could  not  be  supplied.  The 
total  value  in  1906  was  $1,441,330,  and  in  1907  $1,477,259,  a  gain 
for  1907  of  §35,929.  The  gain  was  in  quantity  and  value  of  roofing 
slate;  this  incrciised  from  354,134  squares,  valued  at  $1,189,799,  in 
1906,  to  385,314  s([uaros,  valued  at  $1,301,576,  in  1907,  a  gain  of 
31^180  squares  in  quantity  and  of  $111,777  in  value.  The  average 
price  per  s(iuare  was  $3.36  in  1906  and  $3.38  in  1907. 

The  mill  stock  decrea^sed  in  value  from  $251 ,531  in  1906  to  $175^683 
in  1907,  a  loss  of  $75,848.  The  slate  output  of  this  State  was  chiefly 
from  Rutland  County,  a  small  production  being  reported  from 
Washington  County. 

Virginia. — A  labor  strike  for  al)out  three  montlis  curtailed  the 
output  of  slate  in  1907,  although  the  total  output  remained  practi- 
cally the  same  as  in  1906,  being  39,068  scjuares,  valued  at  $172,857, 
in  1906,  and  39,172  squares,  valued  at  $173,670,  m  1907. 


STONE. 


By  A.  T.  Coons. 


IXTRODUCTION. 

As  in  the  chapters  on  stone  published  in  preceding  volumes,  the 
present  statistics  of  the  production  of  stone  in  the  United  States 
include  the  stone  sold  by  the  quarrymen  and  only  such  manufactured 
product  as  is  turned  out  by  the  producers  themselves. 

For  many  years  the  carcls  sent  oy  the  United  States  Geological  Sur- 
vey to  (juarrymen  requesting  statistics  of  building  and  monumental 
stone  simply  asked  for  the  ouilding  and  monumental  stone  sold  by 
them;  but  the  replies  were  so  unsatisfactory,  the  value  per  unit  of 
measurement  differed  so  widely,  even  in  the  same  locality  and  for  the 
same  firm  as  reported  for  different  years,  that  in  order  to  get  figures 
capable  of  comparison  it  was  found  advisable  to  separate  the  rough 
stone  from  the  dressed  stone.  By  this  means  it  became  possible  to  get 
statistics  capable  of  comparison,  as  the  average  producer  sells  his  out- 
put in  the  same  manner  each  year,  and  a  comparison  of  the  individual 
reports  for  different  years  showed  which  producers  manufacture  their 
stone  and  which  sell  it  rough.  The  large  quantities  of  stone  sold  in 
the  rough  make  it  inadvisable  to  put  a  valuation  on  this  class  of  stone 
other  than  the  value  it  bears  as  it  leaves  the  quarryman's  hands — that 
is,  the  value  free  on  board  at  point  of  shipment  in  the  rough  or  merely 
rough-cut  condition  desired  Iby  the  purchaser.  On  the  other  hand, 
the  stone  which  is  quarried  and  manufactured  by  the  (juarryman 
himself  has  no  value  to  him  until  it  is  soLl  by  him  in  its  finished  state. 
This  method  of  valuation  would  appear  to  tend  to  give  an  unfair 
value  to  the  same  stone  reported  from  different  States.  For  example, 
the  Georgia  marble  is  practically  all  sold  rough  to  the  manufacturers, 
and  to  its  output  of  807,000  cubic  feet  in  1907  was  given  a  value  of 
$864,757,  or  $1.07  per  cubic  foot  as  rough  material ;  on  the  other  hand, 
by  far  the  greater  part  of  the  Vermont  marble  is  dressed  by  its  pro- 
ducers, and  to  the  1,450,000  cubic  feet  produced  in  that  State  in 
1907  was  given  a  dressed-stone  value  of  $4,506,724,  or  $3.10  per  cubic 
foot.  Most  of  the  Vermont  granite,  however,  especially  the  monu- 
mental stone,  is  sold  rough  to  the  manufacturers.  In  Indiana  the 
celebrated  "Bedford"  stone  is  usually  shipped  direct  from  quarry  to 
market  in  the  imfinished  or  partly  finished  state. 

It  will  thus  be  seen  that,  although  the  desire  of  the  United  States 
Geological  Survey  id  to  publish  figures  of  production  with  as  little 
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value  of  labor  added  to  the  value  of  the  raw  material  as  possible, 
the  labor  value  could  only  be  excluded  from  the  manufactured  stone 
quarried  and  sold  by  the  quarrymen  if  the  Survey  assigned  a  value 
to  the  stone  itself.  In  many  cases  this  would  not  be  possible.  Often 
no  imit  of  measurement  is  stated,  and  it  is  to  be  regretted  that  there 
is  not  more  imiformity  in  the  measurement  of  stone  as  sold  and 
reported  by  the  quarrymen.  In  case  of  building  and  monumental 
stone,  rubble,  riprap,  etc.,  the  quantities  are  reported  in  cubic  feet, 
cubic  yards,  tons,  cords,  perches,  rods,  etc.  The  ton  is  indefinitely 
long  or  short;  the  cord  is  from  11,000  to  13,000  pounds;  and  in  many 
cases  where  weights  are  given  no  regard  is  had  to  the  specific  gravity 
of  the  stone,  the  weight  seeming  to  be  arbitrarily  fixed  by  the  pro- 
ducer. 

In  reporting  stone  for  flagging  and  curbing  the  lineal  measurement 
and  also  the  weight  are  used ;  but  the  stone,  of  course,  is  not  of  imif orm 
thickness. 

In  case  of  crushed  stone  the  usual  measiu*ements  are  the  ton,  long 
and  short,  and  the  cubic  yard,  which  varies  in  weight  from  2,300 

Eoimds  to  3,000  poimds.  Squares  of  100  square  feet  are  also  reported 
•om  some  localities.  It  has  been  possible,  however,  for  the  last  few 
years  to  give  the  quantity  as  well  as  the  value  of  crushed  stone,  and 
this  quantity  has  oeen  given  in  short  tons,  on  accoimt  both  of  the 
large  number  of  producers  reporting  in  that  manner  and  also  of  the 
ease  with  which  the  other  units  may  be  converted  into  short  tons. 
The  average  weight  of  the  cubic  yard,  as  reported  by  the  quarrymen, 
is  2,500  pounds. 

It  is  also  possible  to  give  the  number  of  paving  blocks  made  as 
well  as  the  value  of  these  blocks.  However,  the  size,  and  therefore 
the  weight,  of  these  blocks  vary  considerably. 

The  quantity  as  well  as  the  value  of  stone  used  for  furnace  flux 
has  been  published  for  some  years. 

In  this  report  is  publishecl  for  the  first  time  the  quantity  as  well 
as  the  value  of  the  granite  produced  in  Vermont,  and  it  is  to  be  hoped 
that  in  the  near  future  it  may  be  possible  to  obtain  the  fmires  of 
quantity  for  other  States  as  complete  as  are  those  given  for  Vermont. 

Much  consideration  has  been  given  to  the  proper  statement  of  the 
value  of  the  stone  production  by  the  United  States  Geological  Survey 
and  by  the  Survey  in  cooperation  with  various  State  surveys,  as  those 
of  Illinois,  North  Carolina,  Iowa,  and  Maryland,  and  at  the  office  of  the 
United  States  Census,  and  the  decision  fias  always  been  to  give  the 
value  as  herein  stated,  with  the  hope  that  ability  to  publish  in  the 
near  future  the  quantity  of  material  sold  may  do  away  with  any  ap- 
pearance of  inconsistency. 

PRODUCTION. 

For  simplicity  of  treatment  the  kinds  of  stone  covered  by  the  fig- 
ures given  in  this  report  are  classified  as  granite,  trap  rock,  sandstone  , 
bluestone,  limestone,  and  marble. 

Granite  includes  true  granites  and  other  igneous  rocks,  as  gneift®«. 
mica  schist,  andesite,  syenite,  trachyte,  quartz  porphyry,  lava,  tuP"a, 
dial)ase,  trap  rock,  basalt,  diorite,  gabbro,  and  a  small  quantitv  '» of 
serpentine.     Rocks  of  these  kinds  are  as  a  rule  quarried  commercial^    \^ 
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in  quantities  too  small  to  permit  their  being  tabulated  separately,  but 
the  trap  rock  output  for  California,  Connecticut,  Massacnusetts,  New 
York,  New  Jersey,  and  Pennsylvania  represents  an  important  indus- 
try, and  it  is  therefore  considered  advisfitble  to  show  the  value  of  this 
stone  separately.  The  trap  rock  from  California  includes  a  consid- 
erable quantity  of  basalt. 

Sandstone  includes  the  quartzites  of  South  Dakota  and  Minnesota 
and  the  fine-grained  sandstones  of  New  York  and  Pennsylvania, 
known  to  trade  as  bluestone.  As  the  bluestone  is  a  product  of  a  sep- 
arate industry,  its  production  is  also  shown  apart  from  that  of  the 
other  sandstone.  Bluestone  is  also  quarried  in  New  Jersey  and  West 
Virginia,  but  this  product  is  small  and  is  not  separated  from  sand- 
stone. In  Kentucky  most  of  the  sandstone  quarried  and  sold  is  known 
locally  as  freestone.  The  figures  given  for  sandstone  do  not  include 
the  value  of  the  grindstones,  whetstones,  andpulpstones  made  from 
sandstone  quarried  in  Michigan,  Ohio,  and  West  Virginia.  Neither 
does  the  total  sandstone  vauie  include  sandstone  crushed  into  sand 
and  used  in  the  manufacture  of  glass  and  as  molding  sand. 

Limestone  does  not  include  limestone  burned  into  lime,  bituminous 
limestone,  nor  limestone  entering  into  the  manufacture  of  Portland 
cement.  It  includes,  however,  a  small  quantity  of  stone  sold  locally 
as  marble. 

Marble  includes  a  small  quantity  of  serpentine  quarried  and  sold  as 
marble  in  Georgia,  Washington,  and  Pennsylvania,  and  also  a  small 
quantity  of  the  so-called  '"onyx''  marble  or  travertine  as  obtained 
from  caves  and  other  deposits. 

The  following  table  shows  the  value  of  the  different  kinds  of  stone 
produced  in  the  United  States  from  1898  to  1907,  inclusive: 


Value  of  the  different,  hinds  of  stone  produced  in  the  United  States,  1898-1907. 


Yow. 


araolCe. 


Trap  rock-  Sfladstoni;.  Bluestone* 


Marbk. 


Llmefftome.      ToUL 


vm 

IQU 

IIOL 

i9oa 

1903. 
ifiDi 
190fi 
1900 


$0,324,406 

io,3a,2ag 

lO,9M,4ir 
14p3dApl04 
lfl,tK3,475 
15,70»,793 
17,191.479 
17, 563  J  3e 
1$,5«S,»W 


1,7(M,200 
lt7lO,S67 
2,lgl,15? 
2,732,2^ 
3,^23,541:1 
3,074,  B54 
3,  73ft,  571 
4,^»j  103 


i4, 724, 412 
H  ^10,111 
fr5,272,afl5 

Btv,^4jra 

69<  4?!i2,  S02 
tifi,  4S3, 162 
frS,07fi,]49 
67,147,439 
ft6j75a,7€2 


B|1,000,CK» 

m5,2ts4 

l,iaS,5Jfl 

],ld4p481 

],iaa,52^ 

1J7»,457 
1,791,729 
1,931,625 
2,021,898 
3^117j9l6 


^,fi29,M) 
4,011,681 
4,207,253 
4,965,009 
£,044,183 

7,129,071 
7,583,038 
7,S37,«85 


i9,tea,4ir 

I3,St^,302 
13,553,523 
18,202,843 
aO,89fi,3B5 
32,3TZ,  109 
32,178,9^ 
26,OK»,2lO 
27,327,142 
ai,7S7|631 


r^,  635,175 
35,244,717 
36.970,777 
47,3S4,m 
64,798,083 
£7,433,141 
58,705,715 
63,79^,748 
6fi,378,794 
71, 105,  SOS 


i  Estimated. 


h  Does  not  Include  the  value  of  grindstones  and  whetstones. 


From  this  table  it  will  be  seen  that  in  the  last  decade  the  value  of  the 
stone  produced  in  the  United  States  has  increased  from  $28,635,175  in 
1898  to  $71,105,805  in  1907,  the  increase  being  $42,470,630,  or  148  per 
cent. 

There  has  been  an  increase  in  value  of  output  for  each  year  during 
this  time,  but  the  increase  has  not  been  regular,  the  vears  1899  and 
1900,  1903  and  1904  showing  comparatively  small  differences  in  out- 

Eut;  the  trade  in  these  vears  was  influenced  by  labor  strikes  in  the 
uilding  trades  and  by  the  general  financial  condition  of  the  country. 
It  is  noticeable,  however,  that  for  1907,  a  year  of  markedly  unsettled 
financial  and  trade  conditions,  there  was  an  increase  of  $4,727,011,  or 
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7  per  cent,  from  $66,378,794  in  1906  to  $71,105,805  in  1907.  This 
increase  was  chiefly  in  crushed  stone,  the  stone  used  directly  as  build- 
ing stone  decreasing  in  value.  The  chief  increase  in  the  years  pre- 
ceding 1907  was  also  in  the  crushed-stone  output  and,  in  1905,  also  of 
the  limestone  used  as  a  furnace  flux.  During  this  time  the  greater 
number  of  producers,  especially  the  small  quarrymen,  reported  in- 
creased cost  of  labor,  scarcity  of  good  labor,  and  greater  cost  for  fuel 
and  supplies.  The  selling  prices  have  increased  slightly  from  year  to 
year. 

There  was  also  in  1907  a  noticeable  decrease  in  the  number  of  pro- 
ducers of  stone ;  a  great  many  of  the  smaller  producers  were  idle,  and 
of  the  large  producers  nearly  aU,  except  the  producers  of  crushed 
stone,  had  a  decrease  in  production. 

In  1907  trap  rock,  marble,  and  limestone  increased  in  value  of  out- 
put, and  granite  and  sandstone,  including  bluestone,  decreased. 

Granite  represented  25.41  per  cent  of  the  total  output  and  decreased 
in  value  from  $18,562,806  in  1906  to  $18,064,708  in  1907,  a  loss  of 
$498,098.  This  loss  was  in  building  stone,  the  other  products  showing 
an  increase. 

Trap  rock  represented  6.46  per  cent  of  the  total  and  increased 
$857,532,  or  from  $3,736,571  in  1906  to  $4,594,103  in  1907.  The  trap- 
rock  output  is  principally  crushed  stone. 

Sandstone,  including  bluestone,  represented  12.48  per  cent  of  the 
total,  and  decreased  in  value  from  $9,169,337  in  1906  to  $8,871,678  in 
1907,  a  loss  of  $297,659.  Bluestone  produced  in  New  York  and 
Pennsylvania  increased  slightly  in  value  from  $2,021,898  in  1906  to 
$2,117,916  in  1907,  a  gain  of  $96,018.  Sandstone,  exclusive  of  blue- 
stone,  decreased  $393,677,  or  from  $7,147,439  in  1906  to  $6,753,762 
in  1907. 

Marble,  valued  at  $7,837,685  in  1907,  represented  11.02  per  cent  of 
the  total  stone  output;  in  1906  the  value  or  marble  was  $7,582,938,  an 
increase  of  $254,747  for  1907. 

Limestone  represented  44.63  per  cent  of  the  total  stone  produc- 
tion in  1907,  tlie  value  being  $31,737,631;  in  1906  the  value  was 
$27,327,142,  a  gain  for  1907  of  $4,410,489.  This  gain  was  in  the  value 
of  crushed  stone  and  in  stone  used  for  blast  furnace  flux. 
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The  following  table  shows  the  value  of  the  various  kinds  of  stone 
produced  in  1906  and  1907,  by  States  and  Territories: 

ValiLe  of  vcaious  hinds  of  stone  produced  in  1906  and  1907 ^  by  Stales  and  Territories. 

lOOG. 


State  or  Territory. 

Granite. 

Trap  rock. 

Sandstone. 

Marl>le. 

Limestone. 

Total 
value. 

Alabaina 

$40, 407 

$8.5,000 

$.579,344 

$704,811 

05,231 

240,350 

2,254,620 

725, 104 

Alaska 

Arizona 

$32,042 
n8,903 
740,784 
65,402 
974,024 
140,34(i 

a3, 149 
5.-),  703 
042,  im 
280,544 

40 

48,844 

80,205 

373, 158 

1,171 

A  rkanfiafl 

10,900 
103,048 

California 

$088,423 

Colorado 

Connecticut 

411,345 

1,380.540 

Delaware 

14('>,34G 

Florida 

1 

1,450 
10,042 

1,450 

Geoma 

792,315  i 1 

919. 35() 

1,727.713 
23  346 

Hawaii 

23,340 
400 

Idaho 

11.909 

19, 12;-. 

30,740 

015 

5,001 

42,809 

125, 123 

12,  WW 

2.942.331 

3,725,505 

44,022 

493,815 

849,203 

79.5,408 

2,000 

170,040 

10,750 

6.5(i,200 

(«2.115 

1,988,-334 

141,082 

270,381 

24,909 

Illinois 

2,901.456 

Indiana 

3,750,305 

Indian  Territory 

45, 237 

Iowa 

499, 416 

Kansas 

892,012 

Kentucky 

j 

920,531 

Maine 

2,5ti0,021 

883.881 

3,327,410 

2,.5(i2,021 

Maryland 

9.533 
200,721 
05,395 
28.%033 
20.9.')1 
37, 4(>2 
0,899 

170,495 
271,934 

1,2:^9,955 

4,333,010 

721  604 

Massachusetts 

4()2,79o 

Michigan 

Minnesota 

02(),0li9 
114,0a5 

1,543,817 

Missouri 

in 

2,159,294 
292,549 

Montana 

Nebraska 

283,280 

Nevada ' i 

5,000 

5,000 
818, 131 

New  Hampshire 

818, 131 
101,224 



New  Jersey 

K-'iO-KKii 

215. 142 

42,  .574 

rf«l,905,892 

3,531 

44 

1,420,045 

40,240 

2.'>,9.')0 

d2, 724, 874 

221,141 

125,493 

2,204,724 

30,583 

1,394.393 

New  Mexico 

500 
557,954 

168,607 

New  York 

304,048  1        im/'^'i 

5,.596,a53 

812,961 

44 

North  Carolina 

778,847 

North  Dakota 

Ohio 

3,025,038 

127,301 

7,480 

4,805,130 

678 

4, 451,683 
186,454 
92,391 

8,804,776 
023,490 
247.998 

Oklahoma 

18,847 
58,9(>1 

Oregon 

Pennsylvania 

Rhode  Island 

349,453 

022,812 
247,998 

0*3,087 

171,032 

South  Carolina 

1 

South  Dakota 

145,900 
14,130 

111,533 
37,529 

10,400 
481,9.52 
239, 125 
248.8t'« 

14.728 
260,343 

49.192 
628,602 
891,740 

53,783 

]5(>,306 

1,131,909 

518,719 

Tennessee 

63,5,821 

Texas 

108,001 

Utah 

4  948 

2,9341825 

340,900 

459,975 

1,400 
4,576,913 

292,745 
7, 520, 466 

Vermont 

Virginia 

5,100 
169,500 
113,309 

('>00,343 

Washington 

West  Virginia 

59,985 

738,652 

741,971 

1,8/1,945 

Wisconsin 

798,213 
000 

181,986 
24,715 

Wyoming 

1,000 

80,098 

Total 

'18,502,806 

3,730,571  1    9,109,337 

7,582,938 

27,327,142 

0<i,378,794 

a  Included  with  Washington. 

t>  Included  with  New  York. 

e  Included  in  limestone. 

d  Includes  bluestone. 

«  Includes  a  small  output  for  Connecticut. 

'Includes  a  small  value  for  trap  rock  and  other  igneous  rocks. 
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Value  of  various  kinds  of  sUme  produced  in  1906  and  1907  j  by  States  and  TenrUories — 

Continued. 

i0or. 


state  or  Territory. 

Granite. 

Trap  rock. 

Sandstone. 

Marble. 

Ltmestoiie. 

Total 

AlabamA 

$48,673 

$85,476 
38,  UO 

I694»e90 

$828,847 

Alaska 

38lil6 

Arizona 

$13,700 
168,996 
1,306,324 
67,134 
591,153 
158,192 

158,435 
94,275 
437,738 
299,443 

62,307 

177,338 

602,751 

1,476 

237,110 

ArkanfMW* 

'$i,'629,*749' 
""459,' 953' 

""i83,'285* 

315,478 

California 

809,328 

Colorado 

Connecticut 

1,062,582 
168,182 
15,000 

Delaware. 

Flo  rida 

16,000 
22,278 

Georgia 

858,603 
19, 5W 
25,942 

864,767 

19,500 

66,843 

3,789,342 

8.630.561 

Hawaii 

Tdfth'* 

24,001 
14,996 
15,425 
3,542 
40,831 
98,450 

(6) 

16,900 

3,774,346 

3,684,126 

660,682 

813,748 

891,600 

1360 

142,825 

T837 

760,333 

786,319 

2,163.917 

134,690 

313,680 

Illinois 

Indiana 

Iowa 

664;  124 
860,570 

ITATifiAA , 

Kentucky 

12,600 

1,008,450 
3,147,770 
1,439,355 
3,218,979 
813,336 

Maine 

2,140,420 
1,183,753 
2,328,777 

Maryland 

13,859 
243,323 
53,003 
300,204 
35,289 
39,216 
11,609 

98,918 
212,438 

Massachusetts 

432,604 

Michigan 

M^nnftsntA^ , . , 

546,603 
136,405 
102,050 

1,882,136 

Missouri 

(0 

MontftTIA . . ,    

Nebraska 

S24,230 

New  Hami>shire 

647,721 
76,757 
167,294 
289,722 
906,476 

•47,721 
1,838,312 

ssiloii 

6,998,706 

982^909 

3,300 

New  Jersey 

995,436 

177,667 
12,450 
«/ 1,978,117 
4,105 
3,260 
1,591,148 
43,403 
3,904 

/9  nR4.01.1 

374,452 
198,732 

22,328 

New  Mexico 

rf7,535 
911,951 

New  York 

915,395 

North  Carolina 

North  Dakota 

Ohio 

3,666,882 

180,668 

6,760 

6,821,276 

760 

5»  187,070 
27<338 
127,279 

OklahoTna 

24,560 
117,625 
366,679 
674,148 
129,377 
690 

16,805 

Oregon 

Pennsylvania ............. 

700,966 

118,530 

9,132,372 
674^808 
129.377 

Rhode  Island 

South  Carolina 

South  Dakota 

143,585 

11,600 
386,450 
267,787 
306,344 

23,126 
362,062 

62,317 

855,941 

1,027,095 

18,980 

155,875 

1,000,121 

497,902 

338,382 

7,313,739 

780,488 

930,254 

1,053,867 

2,482,141 

81,262 

Tennessee. 

16,523 
108,047 
24,298 

088,148 

Texas 

122,158 

5,240 

2,093,889 

398,426 

502,352 

Utah 

2,500 
4,596,724 

Vermont 

VI  rginia 

iff) 

295,585 

<197,920 

236,183 

32,252 

Washimrton 

(*) 

West  Virginia 

Wisconsin 

1,228,803 
90 

Wyoming 

Total 

18,004,708 

4,594,103 

/  8, 871, 678 

7,837,685 

31.737,631 

71,106.806 

a  Small  value  inchirled  with  New  York. 

b  Small  value  included  with  New  Mexico. 

c  Included  in  Missouri  limestone. 

d  Includes  small  values  for  Idaho  and  Washington. 

<  Includes  smalt  value  for  Connecticut. 

/  Includes  bluestone. 

0 Small  value  included  with  West  Virginia. 

A  Small  value  included  with  New  Mexico. 

i  Includes  small  value  for  Virginia. 
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The  following  table  shows  the  rank  of  States  and  Territories  in  1906 
and  1907,  according  to  value  of  production,  and  the  percentage  of  the 
total  produced  by  each  State  or  Territory: 

Rank  of  States  and  Territories  in  1906  and  1907 y  according  to  value  of  productiony  and 
percentage  of  total  produced  by  each  State  or  Territory. 


1W7. 


BUUi  OT  TflTTiUjry. 


Total, 


Vflnnont --..,.. 

OMo.-,.. 

IndJnua,., 

IlllooSa 


Miasourt.... 

wisconeln,*, 
GflCiTgia..... 

Uiimeiiotii.  „ . 
New  J«wy. . 

15  ConncctLcut- 

16  Maryland.*, 

17  I  T«meaaw,.. 
IS  j  Kentucky,,. 
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30  I  New  HampshiJi*, , 
North  Carolina... 
West  VirgliUft..,- 
Waahington^..., 
Col  oratlo  **......, 

MJchJgfiQ..,.. 

Atab*inj4,.. 

Rbodi>  Island 

VifginjR  *.*....*, 

Town... 

Utah 

MontA^tia.... 

Nubrnska.. .. 

South  Cafolina. . . 

Nowllexloo ■ 

Soutli  Dakot&^.vH 

Delftwi^ 

Ongon. *......>.. 

T^''yoiiiJng.... 

Aniwna 

IndJan  Terrltoiy . 

Idaho . 

Hflrwall 

Nerada 

FlortdM  .*,»....*, 
North  Dakota  . . 

Total.. 


5,J^B6,053 

4p  333, 016 
3. 75ft,  306 
2^061, 4M 

1^727,713 
lp543>S17 
l,3M^3a3 
l,3S6,54a 
l,23e,d5£ 
1,131.909 

eB2,C(12 

siSpm 

813,  Wl 

7*1  »m 

738, 6S2 
735.  IM 
721,664 
704,  gll 
€23,400 

ana.34S 

filS.Tl^ 
4^.416 
282,745 

283,380 
247,fla8 
240,350 
IW.tM 
16S,fi67 
156,300 
140,346 

BO^QQi 
U,331 
4S,3S7 

23,346 
5,000 

1,450 
44 


110,378,794 


oentagQ 
oltotAi. 


13,27 
1L34 
«i.43 
(LTl 

6.66 
4.46 
a  80 
3140 

aas 

2.82 
2.60 
2.33 
2-10 

xm 

1.71 
L39 
1.34 

1.23 
1.23 
L12 
1.11 
1.09 
3.09 
LOS 
.04 

,7S 
.75 
.44 
.44 
,43 
.37 
.36 
.23 
.25 
.24 
.22 
.13 
.12 
.10 


loaoo 


State  or  Territory. 


Pennsylvania, , . 

Vermont 

Ngw  Vork  c, , , . . 

Ohio., 

minoti „,. 

IndJuna......... 

MaiaaAfhttsettji.. 

CaJifnmia 

Wf  stionislQ ..-.,. 

MifisoufL 

Maine......  „,,, 

Georgia . 

Minne^ta,^.... 

Ni?w  JcTBcy 

Mar^'land....... 

Tenn(«aeo,.. 

Weat  V[r:gtnlft(l, 
CotuiTCtluut «... 
Kentucky..,,-,. 
North  CsrollnA. 
Waflhlngton/... 

Colorado 

Kansait . . .  ^ 

AJab&ma.... 

liilchlgan ..,,,.  ^ 

Vlretrtiii  & 

iihodt^  1  Hland . . . 
New  LlampBhire. 

lowft. 

Teiafl..... 

Nftw  McJtlco*-.. 

Utah 

Ncbmaki ....... 

Arkanjiai 

Oklahoma  ..*.,. 
Montana....-..^ 
ArlEortB,...,.,.. 

Ddftwaro. 

South  Dakota... 
South  Carolina . . 
Orwon*. .....*. 

IdAho^ 

Wyoming....... 

Alaska.....  _.,*, 

Hawaii ,. 

Florida 

Nonh  Dakota,. 

Total 


TotaL 
7&lue. 


19,132,372 
7,313,730 
fl,993ja^ 
6,157,970 
3,790,343 
3,039,^51 
3,21&;970 
3,134,421* 
2,492,141 
2,325,(511 
2,147,770 
l,74.Vft38 
1,5R2J21J 
5,52,'i,3lJ 
1,439,3^5 

i.ooojai 

1.053,81)7 
1,052,5S2 
1,002,450 
033,000 
920,254 
850,328 
860,  ^^70 
«3»,g47 
813,336 
760,488 
674, 8I« 
647,721 
564.124 

331,011 
338,382 
324.  ZIO 
315, 478 
274<32tt 
265,(^16 

237,  no 

153,192 
155. «7S 
129,377 
127,279 
65,843 
51i26^ 
38,110 
19|fi9a 
t£,00a 
3,260 


Per* 
ceniag© 
of  total. 


12.84 
1QL29 
9.M 
7.25 
6,33 
5.12 
4.53 
4.41 
3.51 
3.27 
.103 
2.46 
2.23 
2.14 
2.02 
L53 
1.4S 
L4S 
1.41 
1,31 
L20 
1.22 
1.21 
1.17 
1.14 
LOT 
.95 
.9t 
.70 
.70 
.64 
.48 
.46 
.44 
.39 
.37 
.33 
.22 
.22 
AH 
.18 


100.00 


a  Indades  a  small  output  of  sandstone  from  Connecticut. 

b  Includes  Alaska  marble. 

e  Includes  a  small  value  of  sandstone  for  Connecticut. 

d  Includes  a  small  value  of  sandstone  for  Virginia. 

e  Exclusive  of  a  small  value  for  sandstone  included  with  New  York. 

/  Exclusive  of  a  small  value  for  marble  included  with  New  Mexico. 

0  Exclusive  of  a  small  value  for  sandstone  Included  with  West  Virgin' - 

h  Includes  small  values  of  marble  for  Idaho  and  Washington. 

i  Exclusive  of  a  small  value  of  marble  included  with  New  Mexico. 


From  this  table  it  will  be  seen  that  the  four  ranking  States  in  the 
production  of  stone  in  the  United  States  did  not  change  their  relative 
position  in  regard  to  the  value  of  stone  quarried,  although  the  percent- 
age of  output  of  the  first  two,  Pennsylvania  and  Vermont,  decreased 
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somewhat,  while  New  York  and  Ohio,  coming  next,  increased  in  per- 
centage 01  output.  Massachusetts  went  from  fifth  to  seventh  place 
and  Maine  from  eighth  place  to  eleventh.  These  States  produce 
large  quantities  of  building  granite,  and  the  decrease  was  on  account 
of  the  railing  off  in  demand  n)r  this  material.  Illinois  advanced  from 
seventh  place  to  fifth  with  a  large  increase  in  crushed  stone  output; 
Indiana  remained  in  sixth  place,  although  with  decreased  output. 
CaUfomia,  Wisconsin,  and  Missouri,  with  increased  values,  took 
eighth,  ninth,  and  tenth  places,  respectively.  Each  of  the  above- 
mentioned  States  produced  an  output  valued  at  over  $2,000,000, 
while  Georgia,  Minnesota,  New  Jersey,  Maryland,  Tennessee,  West 
Virginia,  Connecticut,  and  Kentucky,  m  order  of  rank,  each  produced 
stone  valued  at  more  than  $1,000,000. 

The  rank  of  States  in  the  production  of  stone  is  influenced,  especially 
in  the  States  havin<^  small  productions,  by  spasmodic  demands  for 
stone  for  special  work — demands  lasting  perhaps  two  or  three  years 
and  then  roUowed  by  the  abandomnent  of  the  quarry,  which  was 
possibly  opened  or  reopened  for  this  work.  This  applies  especially  to 
the  building  of  dams,  locks,  and  breakwaters,  to  the  bafiasting  of 
railroads  and  the  building  of  roads,  to  contracts  for  large  buildings 
given  to  special  quarries,  to  the  running  or  closing  down  of  iron  fur- 
naces which  obtain  their  flux  from  local  deposits,  and  to  other  local 
conditions.  On  the  other  hand,  the  demand  upon  well-known  and 
re^larly  operated  deposits,  which  receive  orders  for  stone  to  be 
slupped  all  over  the  country,  Ls  influenced  more  by  general  conditions, 
particularly  by  the  financial  state  of  the  market.  The  use  of  stone 
IS  rather  a  luxury  than  a  necessity.  There  are  other  and  cheaper 
building  materials,  although  none  perhaps  so  satisfactory  as  regards 
either  durability  or  finished  appearance.  The  prevailmg  taste  or 
fashion  for  the  variety  or  the  color  of  the  stone  also  influences  sectional 
demand,  which  is  at  present  largely  confined  to  the  light-colored 
stones  for  both  building  and  monumental  w^ork.  Hence  the  large 
amount  of  building  and  monumental  work  in  white  marbles  and  tne 
use  of  light  granites  and  of  the  light-colored  limestones  and  light 
sandstones,  and  the  consequent  lack  of  demand  for  other  darKer 
stones  which  are  eqimlly  good  and  durable. 

The  folloA\nng  table  is  given  to  show  the  total  values  of  the  stone 
used  for  various  purposes  in  1906  and  1907.  Only  those  values  are 
given  wliich  are  for  uses  common  to  two  or  more  vaneties  of  stone: 

Value  of  gr  anile  ^  trap  rock,  sandstone  j  limestone,  and  marble  used  for  various  purposes  in 

1906  and  1907. 

1900. 


Kind. 

Biilldinp 

(rough  and 

drvsaod). 

Monnmental 
(rough  and  ,  Flagstone, 
dressed).    | 

Curbstone. 

Paving 
stone. 

Crashed 
stone. 

Granite 

$8,430,022 
94.ft.S3 

4,27:>.«y9 

5. 098. 631 
2.782.«20 

H115,B65  1        150,609 

1785,905 

11,459.916 
193,013 

$2,102,464 

Trap  rock.. . 

3,341.853 

Sanustono...            .  . 

j    1,097,4.S8 

i. 074. 309 

f»4.QQ5 

889.894 

Llmostono 

1        109,632 

289,615  1       531,275 

11,073.266 

Marblo 

2,657,813 

' 

Total 

20,681,02.5 

6,773,478  1    1,257,679 

2,149,979 

2,879,197 

17,407,488 
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Value  ofgraniUf  trap  rocib,  sandstone,  limestone,  and  jnarhle  used  for  various  purposes  in 
1906  and  7907— Continued. 

1907. 


Kind. 

Building 

(rough  and 

dressed). 

Monumental 

(rough  and 

dressed). 

Flagstone. 

Curbstona 

Paving 
stone. 

Crushed 
stone. 

On^THitA^ .....,, ,  - . . , 

$6,033,362 

48,203 

3,164,783 

4,580,226 

2,859,237 

$4,338,819 

$69,854 

$819,621 

$1,928,308 
182,490 
884,843 
645,300 

$3,110,762 

4,280.554 

987,528 

13,675,453 

Trap  rock 

8fLnfl8tnriA. 

1,185,879 
84,076 

1,380,516 
378,853 

Limestone 

Marble 

2,640,130 



Total 

16,676,811 

6,978,949 

1,339,809 

2,578,990 

3,540,941 

22,054,297 

This  table  shows  that  the  total  value  of  building  stone  decreased 
from  $20,681,625  in  1906  to  $16,675,811  in  1907,  a  loss  of  $4,005,814. 
In  1907  granite  represented  36.18  per  cent  of  this  building  stone, 
limestone  27.47  per  cent,  sandstone  18.92  per  cent,  and'marble  17.15 
per  cent. 

Monumental  stone  increased  in  value  from  $6,773,478  in  1906  to 
$6,978,949  in  1907,  a  gain  of  $205,471.  Of  the  monumental  stone, 
62.17  per  cent  was  granite  in  1907  and  37.83  per  cent  marble.  Small 
quantities  of  sandstone  and  limestone  used  for  monuments  and  bases 
for  monuments  are  not  given  separately,  but  are  included  under  stone 
used  for ' 'Other  purposes.'' 

Flagstone  increased  in  value  $82,130,  or  from  $1,257,679  in  1906 
to  $1,339,809  in  1907.  Sandstone  represented  88.51  per  cent  of  the 
flagstone  output  in  1906,  the  quantitv  of  granite  and  limestone  used 
for  this  purpose  being  very  small.  Of  the  sandstone  used  as  flagstone 
over  one-half  was  the  bluestone  of  New  York  and  Pennsylvania. 

Curbstone  increased  in  value  from  $2,149,979  in  1906  to  $2,578,990 
in  1907,  or  $429,011.  Sandstone  represented  53.53  per  cent  of  this 
output  in  1906,  granite  31.78  per  cent,  and  limestone  14.69  per  cent. 

raving  stone  increased  in  value  from  $2,879,197  in  1906  to 
$3,540,941  in  1907,  a  gain  of  $661,744.  Granite  represented  54.46  per 
cent  of  the  total  paving  material,  sandstone  24.99  per  cent,  limestone 
15.40  per  cent,  and  trap  rock  5.15  per  cent. 

Crushed  stone  increased  in  value  from  $17,467,486  in  1906  to 
$22,054,297  in  1907,  or  $4,586,811.  Limestone  represented  62.01 
per  cent  of  the  output,  trap  rock  19.41  per  cent,  granite  14.10  per 
cent,  and  sandstone  4.48  per  cent. 

Notwithstanding  the  fact  that  the  financial  and  trade  conditions 
during  the  last  hafl  of  1907  caused  a  break  in  building  operations  and 
so  materially  affected  the  output  of  building  stone  that  it  decreased 
in  value  $4,005,814,  there  was  a  decided  increase  of  $4,727,011  in  the 
total  value  of  the  stone  output,  the  principal  increase  being  in  the 
value  of  crushed  stone,  which  gained  $4,586,811  in  1907  as  compared 
with  1906.  Building  stone,  however,  has  been  affected  not  onlv  by 
the  financial  depression,  but  by  the  use  of  concrete,  in  which  large 
quantities  of  crushed  stone  are  consumed ;  also  heavy  building  stone 
for  foundations  and  for  the  construction  of  walls,  bridges,  etc.,  has 
been  to  some  extent  replaced  by  concrete.  Thus  the  loss  in  one 
branch  of  the  stone  industry  has  helped  to  keep  up  the  demand  in 
another. 
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miiJeral  eesoubces. 


The  crushed-stone  industry  has  shown  a  remarkable  increase  in  the 
past  decade.  The  demand  for  this  kind  of  stone  was  first  established 
by  the  demand  for  good  roads,  especially  in  the  New  Ei^land  and 
the  Middle  Atlantic  States,  and  the  industry  has  steadily  grown, 
developing  various  different  uses  for  this  stone  as  well  as  increasing 
in  quantity  and  value.  In  1897  the  crushed  stone  reported  was 
chiefly  trap  rock  from  New  York  and  New  Jersey,  some  granite,  and 
a  small  quantity  of  Umestone.  The  value  of  crushed  gnmite  and 
trap  rock  at  that  time  did  not  equal  $1,000,000,  and  the  limestone 
was  not  reported  separately  from  stone  sold  for  building  Durposes. 
The  crushed  stone  was  all  reported  as  used  for  road  making,  but 
probably  included  some  stone  sold  for  railroad  ballast.  In  1898  the 
crushed-stone  output,  including  trap  rock,  granite,  and  limestone, 
was  valued  at  $4,031,445,  and  the  increase  has  been  steady,  although 
nol  regular,  ever  since,  reaching  the  highest  value  in  1907  and  show- 
ing an  increase  over  1898  of  $18,022,852.  This  makes  the  value  for 
1907  5.47  times  as  large  as  that  for  1898.  The  price  per  ton  has  also 
increased  sUghtly  in  tne  last  three  or  four  years,  the  average  selling 
price  ^1  the  ten  years  ranging  from  about  45  cents  per  ton  to  63  cents 
per  ton. 

The  irregularity  of  the  building-stone  production  as  compared  with 
the  steady  and  more  regular  increase  in  crushed  stone  is  of  such  inter- 
est in  showing  the  condition  of  these  two  branches  of  the  stone  indus- 
try that  the  following  table  has  been  made,  which  gives  the  values  of 
these  two  products  for  the  last  ten  years.  The  figures  for  1898  are 
incomplete  in  that  they  do  not  include  the  value  of  sandstone  used 
for  building  purposes,  nor  do  they  include  some  stone  sold  rough  for 
building  purposes. 

Value  of  building  stone  and  of  crushed  sUme,  1898-1907. 


Year. 

Building 
stono  (rough 
and  dressed). 

Crushed 
stone. 

Year. 

Building 
stone  (rough 
and  dressed). 

Crashed 
stone. 

1898 

o  $5,122,511 

c 10,741,927 

10,672,698 

15,112,600 

20,790,341 

b  $4,031,445 
4,602,343 
6,525,368 
8,660,432 
11,480,960 

1903 

$19,795,491 
18,883,456 
20,240,800 
20,681,626 
16,675,811 

$13,188,038 
15,630,122 

1899 

1904 

1900 

1905 

16,419,614 
17467,486 
22,064,207 

1901 

1906 

1902 

1907 

a  Do<>8  not  include  stono  sold  rough  for  building  or  sandstone  used  for  boilding. 

b  Includes  limestone  used  for  paving. 

c  Does  not  include  stono  sold  rough  for  building. 
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The  foUowing  tables  show  the  quantity  and  value  of  crushed  stone 
produced  in  the  United  States  in  1906  and  1907,  by  States  and  Terri- 
tories, and  uses: 

Production  of  crushed  atone  in  1906  and  1907  ^  by  States  and  Territories  and  usesj  in  short 

tons. 

1900. 


Stfttfi  or  Terrt- 
tofy. 


AlAbamA ..... 

AflionA 

Arkansas, 

CaliloiiilA. 

Colorulo — ,*... 

BelaWAra.... 

Floildfl - 

GfKitgla....  *...... 

UftWttll 

micuiu 

IndJaruL 

I ndlftn  Territory, 
low* .„, 


Maine-...,.. 

BdjLn'Liuid. „ 

Ma4«tacbUHett9^  - . 

iDchigftn. 

IfiniieMta. , . — 

Uottt&cA^- 

NebiUflkn... . 

New  HftmpahiiB. 
Neir  Jereey,.,.,, 

Now  kfeztcfo 

Now  York 

North  CaroUna. . 

Ohio..,.,. 

OkUhioma^- .  ^  — 

Oi^BOn 

Paim^ylvAnta.... 
RlKHle  ledatid.... 
Boutli  QiioUna. . 
Boutli  Dakota.  * , 


Texaa. 

UUb.. - 

Vermont  ^^.H... 

Vln^nU....... 

Waahlngtoi^, . . 
.  Weat  VlTglnla. 

Wyoming-...,. 


Hoad  making. 


Quantlly.    Valtie. 


17,0« 


7,210 
ffi7,2S8 


3,790 

ess, 727 


62,052 
332, im 

U,SSO 
168,191 

143.155 
13ii,'SS0 

604,010 


1,307. ©4 

1.72S,i63 
12,700 
»,247 
823,774 
53,112 
9,330 
225 
4a,  17,5 
28t«00 
iSritM) 
5,2S4 

15,640 
m,3ff7 
Wn,47A 


lO,mi,5€D 


m,3S0 


22,ff77 
327,457 

231,001 
0,B14 


10,400 
4,47e 

321, m 


38,339 

39,877 

222,8n 

9,931 

150. 24& 

390.517 

78,437 

102,240 

294,511 

6.000 

Ifi.OOO 

10,350 

451,174 


S44.£^ 

49,274 

03l.L4f> 

9,050 

34,£23 

fil7,7Sl 

4LD1S 

6,S25 

ISO 

23,725 

ig,4i0 

ifl.oao 

4,045 
35,141 

21J4D 
3^,214 


0.370^324 


Aalltx^ad  ballaat. 


Quondty.    Value, 


30,000 
56,031 
22.000 
47,803 
A6,B39 


290,450 
300 
737,028 
47TJ37 
50,000 
r<l,803 
1,119,410 
578,502 


197,12a 
00,930 

3W1,37S 
31,509 

071,803 


4fl,96& 
1,770 
200,044 
350,  U17 
771,lOe5 
290,391 
051, g88 
157,fi00 

15,918 
1^7S7,71S 


24,111 

300 

420,083 

50,672 


2,402 

15^,41^ 

12,250 

145,525 

181,007 

1,SCI0 


10,335,022   5J00,flOfl 


120,000 
34,e04 
7,600 
20J50 
37,129 


151,3(15 
150 
3§0,065 
Iti9,ny5 
20,000 
2D,2fi8 
£33,173 
250,237 


110,300 
28,000 

103,443 
24,741 

33lt,752 


TOpOeO 

420 

147,191 

139,217 

3rp0,940 

134,800 

42th305 

90,000 

7, 111 

1,000,044 


11, 7W 

157 

192,fil4 

26,007 


1,100 
80.436 

0,500 

71,200 

86,575 

810 


Concrete. 


Qtinn- 
Ut>% 


10, 192 


03,059 
051, 5U0 

49,097 
380,731 

74,9^ 

250 

107,700 

9,184 

1,090,079 

243,834 

50,000 
251,686 

50,034 

79  Sm 

it;  045 
171,944 
3W8,787 

04.536 
241,563 
^4,900 


136,402 

13.000 

400,804 

12,500 

I, 276, §93 

7^,904 

032,942 

15, COO 

17,175 

1,221,102 

3,150 

7g,007 

23,^40 

115,057 

12S,^1 

20 

2,840 

118.553 

0,203 

55.0^ 

392,605 

2^304 


0,193,280 


Value. 


t7,3S0 


61,204 
453,64S 

2t^,l^ 
152.443 

4§,849 
100 

82,450 

fi,*VI5 

709,907 

119,222 

20,000 
142,124 

34,22» 

50,827 

ll,5l}4 
190,003 
320,174 

01,852 
190,027 
379,904 


112,253 

9,018 

250,  WW 

0,000 

734,055 

00,7^2 

300,035 

10,175 

8.342 

782,040 

3,705 

£0,SSIO 

21,000 

75,003 

07,829 

15 

2,472 

107,377 

4,W3 

32,980 

250,  S70 

1,207 


Quantity.    Value, 


Total. 


27,232 

0 

120,449 

1,112,650 

78,907 

715,822 

142,O0ti 

250 

422,012 

12,280 

3,0tJ2,St*3 

1,380,298 

100,000 

371,851 

1,232,402 

990,147 

31,625 

537,3fil 

973,000 

440,0(56 

411,452 

1,557,557 

4,555 

205,430 

20,030 

1,204,858 

302,  W>7 

3,355,523 

431,327 

3,3 i 2, 993 

185,800 

92,340 

3,801,654 

56,202 

111.438 

24,4I>5 

578,915 

214,353 

13,130 

I0,f2(j 

300,  S."!! 

34,093 

240,014 

1,170,148 

4,104 


5,990,250  |20,539,852   17,467/480 


116,000 

0 

109,841 

810,009 

37,571 

404,199 

92,792 

100 

253.215 

11,271 

1,785,264 

610,808 

40,000 

200,731 

007,278 

523,941 

21.43.'^ 

403,544 

747,601 

243,731 

317,014 

1,011,257 

5,000 

158,233 

20,694 

8.'i8,329 

145.217 

1,^48,221 

244,830 

t,657.4»i 

100,225 

49,670 

2,300,435 

44  783 

75,517 

24,337 

291, 4(Q 

113,340 

13.045 

7,617 

222.954 

27,725 

125,380 

700,659 

2,017 
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Production  of  crushed  stone  in  1906  and  1907  ^  by  Stales  and  Territories  and  uses,  in  short 

tons — Continued. 

1007. 


BUtfl  or  Terri- 
toiy. 

Roftdmakiiig.      |    RaOnmd  ballast.  ' 

ConCTote. 

TDt&l. 

Quantltj, 

Valiiu. 

QuimtltyJ  Vatue. 

Qnan- 

Vtlue. 

QnAztUtj. 

Value. 

AlAlittxnA'.p--,.,, 

10,000 

t5,000 

45,104 
3S,0U3 

iHAse 

41,M3 

,    283,110 

51,610 

•21,387 
41,54G 

170,617 

479,593 
20,715 

148, 43» 
41,62a 

66,164 

«6,2«T 

Afixona ^ . 

41  lUi; 

AtkUTiratn.,   ... 

0,537 
849,869 
1,000 
393,842 
00,535 
0,000 
39,027 

0,983 

tS9,114 

900 

222,206 

40,2^ 

15,000 

25,107 

5,1(00 
2t;5,038 

33,978 
149,321 

51$,  153 

$5,000 
90,214 
21,580 
74,aJ0 
36,0C8 

17^403  '       ]1)LII0O 

Calltondu^ 

Colcprodo  *  p 

1,640,845 
66,330 
830,273 
170, 20^ 

a,ooo 

432,074 

9,850 

11,631 

3,SS2,575 

l,4U>>634 

44&,983 

943,6^ 

1,185,940 

3a.  875 

961,308 

903,^ 

500,968 

4ff7,837 

1,75&,5B1 

274,136 

27,187 

'•^^ 

4,414,729 
^1,290 
4,a09,til7 
274,072 
112.482 
4,073, 729 
27,540 
32,357 
3S,500 
300,  C71 
323,100 

i2,fioe 

479,017 

il,iSO 

«M),007 

1,253,7« 

1,204,930 
43,11kfi 

DelawnTB.^ 

445,301 
lis.  !/H 

FiortdA 

15.000 

OeofMl^---- 

310,969 

152,*47 

«2,07g 
9,850 

61,051 
7,509 

mM 

Hflwall 

^m 

Idflho 

u,a3i 

1,517,425 

972,695 

101,690 

87,208 

417,1S^ 

l,fi88 

360,910 

423,905 

225,622 

1S3,021 

573,1569 

63,221 

5,300 

7^,681 

375 

2.500,143 

97,907 

2.367,125 

4,600 

101, 4S4 

1,230,037 

22,040 

26,097 

2S,000 

^,250 

tOS,9l5 

8,558 

126,775 

10,550 

36,048 

763,383 

too 

17,OT2 

476,711 

69,ai7 

7*1,420 

292,24) 

.1>511 

a4a,S75 

315,221 

131,708 

]5G,O20 

444,685 

55,824 

3,975 

578,040 

300 

1,827,416 

62,9(39 

1,24.S,29R 

4,000 

80,205 

785,445 

2£,4S0 

25,^7 

14,  €00 

13,994 

04,318 

7,688 

06,937 

17,930 

)8,4no 

500,957 
*K) 

2pS7«I]5S 

IJjlnolB , 

788,  S94 

323,650 

158,651 

733,511 

091,405 

750 

154,830 

85,930 

90,27^ 

42,592 

532,050 

OS, 14£ 

4$9,204 

134,9^ 

77,571 

357,830 

292,714 

325 

103,147 

42,860 

46,516 

^,39S 

284,158 

53,584 

1,570,250 
120,289 
186, 63ft 
122,903 
76, 718 
33,437 
429,598 
394,005 
l&l,  167 
182,224 
549,972 
145,757 
21,887 
304,  U^ 

1,118,919 

60,9  m 

118,^1 

55,409 

54,917 

19,926 

4&9,3a7 

335,ae4 

97,702 

153,^7 

454,433 

121,027 

14,340 

235,1^ 

Indiums  „..„..  _ 

Iowa 

30G,07O 

KanacA _ , 

489,700 

Kentucky. 

639, 8T3 
21.762 

Maty  land 

951,. ^159 

Itaiaachiuvttiiu , , . 
Uidkigan 

G81945 

275,9^ 

340,^51 

1,183,276 

lllni]08ota.....„. 
UlBsourt 

^0,435 
18  324 

New  Jen«*i'...._. 
Now  HtiJClL^ 

323,f^ 
783,961 
958,50tl 
364,308 
975,735 
24:1, 137 
5,88S 
1,701,152 

210,247 
342,5411 
466,J!»0 
I75,«47 
414,^63 
146,747 
1,744 
1,075, 100 

1,024,01« 

342,84fi 

2,805,Vn 

345.283 

l,9i^,;29& 

167,152 

89.390 

2,  ,553, 950 

31,000 

NcTYork.. 

North  Carol  J  m.,, 
OhJfj„. 

956,080 
145,014 
0li6,767 
26,335 

5,  no 

L,l»li,540 
&,dOO 
6^250 
lO.SOO 
09,498 
47,267 
4,030 
214,021 

601,005 

10tt,497 

1    30e,277 

16,405  1 

7,450  1 

«I3,354 

5,550 

4,500 

10,500 

41,530 

48>S58 

4.1550 

200,^6 

''"49,60 

233.477 

375 

Okiahoma*.* 

Onpgon , 

renntt)ivanl4i.„.* 
Ehoili'  [nljind^ 

Snuith  CaroUnii ... 
SnutK  r>Fikmfl 

10 

;           ^^ 

30,404 
24,5tXI 

Ti^jiJi*,  „  _ 

270,923 
171,927 

118,911 
79,843 

174,435 
199,019 

Vi'rmont . 

13.S3S 

VlrKl»lii*.* 

WHHHhLn^oii . . . 

138,221 

1,000 

573,454 

73,000 

t£l,073 

5U0 

272. 8S7 

3il,020 

300.29^ 
V^  400 

Wrwt  \*irKlnt(t 

WlHciiM^Ltt 

Wyoming. 

70,565 
4E7,405 

340,305 

Tm,m 

<I5 

T'jUl 

H»t307,5H2  l9,im244  .U,075,0W1  5,72l,2R9   9,345,4l'»9 

1 

6,5a3,7ti4  35,028,131    32,0M,2g7 

From  this  laWo  it  will  bo  seen  that  New  York,  producing  13.14 
|)or  cent;  Illinois,  11.68  per  cent;  Pennsylvania,  11.58  i>er  cent; 
Ohio,  S.02  per  cent;  California,  5.46  per  cent;  Missouri,  5.37  per 
cent;  nnd  New  Jersey,  4.64  per  cent  of  the  total  crushed  stone  out- 
|)ut  of  lh(^  United  States,  were  the  principal  crushed-stone  producing 
States  in  11)07.  Each  of  these  haci  an  output  valued  at  more  than 
$1,()0(),000. 
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The  following  table  shows  the  quantity  and  value  of  crushed  stone 
produced  in  the  United  States  in  1906  and  1907,  by  uses  and  kinds 
of  stone : 

Quantity  and  value  of  crushed  stone  produx^ed  in  the  United  States  in  1906  and  1907 ^  by 
hinds  and  tiscSy  in  short  tons. 

looe. 


Kind. 

Road  making. 

RaUroad  ballast. 

Concrete. 

Total. 

Qnantlty.|   Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity.    Value. 

Qranlto 

858,289 
2,109,404 
6,685,781 

358,076 

$722,807 

1,496,140 

3,857,500 

299,877 

1,066,784 
799,094 

8,106,860 
362,294 

$545,771 

1.016.  4»4 

$893,886 

1,3*)8,701 

3,316,369 

411,300 

2,941,567   S2. 162. 464 

Trap  rock 

Limestone 

Sandstone 

477,022  12;  145;  690 

3,899,396   5,493,958 

178,717  1    537,138 

5,054,188 

20,286,689 

1,257,508 

3,341,863 

11,073,265 

889,894 

Total 

Av^rRgfl  pilCflT .... 

10,011,550 


6,376,324 
.64 

10,335,022 

6,100,906 
.49 

9,193,280 

5,990,256 
.65 

29,639,852 

17,467,486 
.69 

lOOT. 


Granite 

Trap  rock.. 
Limestone. 
Sandstone. 


Total 14,607,582 

Average  price. . 


II  ''II  I 

1,262,069 $1,060,658,     1,447,406     $714,674   l,375,973i$l,335,530     4,085, 448 $3, 110, 762 


3,265,249  2,436,152;  1,181,260,   680,897 

9,619,178  5, 86a  977;  8,122,342  4,144,345 

461,086   312,457    324,072   181,473 


9,669,244;  11,075,080 


1,626,963 

5,791,377 

661,156 


5,721,289.  9,346,469 
.52 


1,164,505;    6,073,472   4,280,564 
3, 670, 131 1  23, 532, 897  13, 675, 463 
493,598     1,336,3141      987,528 


1,663,7641  35,028,13122,064,297 
.71 .63 


From  this  table  it  appears  that  the  production  of  crushed  stone 
increased  decidedly  in  1907,  the  output  amounting  to  35,028,131 
short  tons,  valued  at  $22,054,297,  as  compared  with  29,539,852  short 
tons,  valued  at  $17,467,486,  in  1906 — an  increase  in  quantity  of 
5,488,279  short  tons,  and  in  value  of  $4,586,811.  The  total  average 
price  per  ton  increased  from  59  cents  in  1906  to  63  cents  in  1907. 

Crushed  granite  increased  from  2,941,567  short  tons,  valued  at 
$2,162,464^  m  1906,  to  4,085,448  short  tons,  valued  at  $3,110,762,  in 
1907,  a  gam  of  1,143,881  tons  in  quantity  and  of  $948,298  in  value. 
The  average  value  per  ton  increased  from  74  cents  in  1906  to  76 
cents  in  1907. 

Crushed  trap  rock  increased  from  5,054,188  short  tons,  valued  at 
$3,341,863,  in  1906,  to  6,073,472  short  tons,  valued  at  $4,280,544,  in 
1907,  a  gain  of  1,019,284  short  tons  in  quantity  and  of  $938,691  in 
value.  The  average  price  per  ton  was  70  cents  in  1907,  and  66 
cents  in  1906. 

Crushed  limestone  increased  from  20,286,589  short  tons,  valued  at 
$11,073,265,  in  1906,  to  23,532,897  short  tons,  valued  at  $13,675,453, 
in  1907,  a  gain  of  3,246,308  short  tons  in  quantity  and  of  $2,602,188 
in  value.  The  average  price  per  ton  increasecl  from  55  cents  in 
1906  to  68  cents  in  1907. 

Crushed  sandstone  increased  from  1,257,508  short  tons,  valued  at 
$889,894,  in  1906,  to  1,336,314  short  tons,  valued  at  $987,528,  in 
1907,  a  gain  of  78,806  short  tons  in  quantity  and  of  $97,634  in  value. 
The  average  price  per  ton  was  71  cents  in  1906  and  74  cents  in  1907. 

In  tabiilatmg  the  figures  for  crushed  stone  according  to  the  uses 
which  this  stone  served,  it  is  ver}'  probable  that  some  of  the  stone 
reported  as  sold  for  road  making  was  in  fact  used  for  concrete,  as  in 
many  cases  large  dealers  report  that  they  do  not  know  the  exact  pur- 
pose to  which  tne  stone  sola  by  them  is  to  be  applied,  and  the  division 
IS  in  many  cases  approximated. 
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Crushed  stone  for  road  making  increased  from  10,011^550  short 
tons,  valued  at  $6,376,324,  in  1906,  to  14,607,582  short  tons,  valued 
at  $9,669,244,  in  1907,  a  gain  of  4,596,032  tons,  valued  at  $3,292,920. 
It  is  particularly  noteworthy  that  the  greatest  increase  in  the  crushed- 
stone  production  was  in  the  stone  sold  for  road  making.  The  average 
price  per  ton  was  64  cents  in  1906  and  66  cents  in  1907. 

Crushed  stone  for  railroad  ballast  increased  from  10,335,022  short 
tons,  valued  at  $5,100,906,  in  1906,  to  11,075,080  short  tons,  valued 
at  $5,721,289,  in  1907,  a  gain  of  740,058  short  tons  in  quantitjr  and  of 
$620,383  in  value.  The  average  price  per  ton  was  49  cents  in  1906 
and  52  cents  in  1907. 

Crushed  stone  for  concrete  increased  from  9,193,280  short  tons, 
valued  at  $5,990,256,  in  1906,  to  9,345,469  short  tons,  valued  at 
$6,663,744,  in  1907,  a  gain  of  152,189  short  tons  in  quantity  and  of 
$673,508  in  value,  a  very  large  increase  in  value  compared  with  the 
increase  in  output.  The  avarage  value  increased  from  65  cents  per 
ton  in  1906  to  71  cents  per  ton  m  1907. 

An  increase  in  the  price  of  crushed  stone  was  reported  by  almost 
all  of  the  producers,  the  reason  assigned  being  the  cost  of  labor  and  of 
suppUes. 

EXPORTS  AND  IMPORTS. 

The  following  figiu'es,  compiled  from  statistics  furnished  by  the 
Bureau  of  Statistics  of  the  Department  of  Commerce  and  Labor, 
give  the  value  of  the  exports  and  imports  of  stone  for  the  calendar 
years  1906  and  1907: 


Exports  of  stone  from 

the  United  States 

in 

1906  and  1907. 

Kind. 

190ft. 

1907. 

Marblo  and  stono,  unmanufactured 

$355,343 

$407,193 
(Bl,798 

All  others 

780.539 

Total 

1,135,882 

1,068,991 

Imports  of  stone  into  the  United  States  in  1906  and  1907. 


Kind. 

1906. 

1907. 

Kind. 

190ft. 

1907. 

Marblo: 

In  block,  rough,  etc.. .       $892,717 
Sawed  or  dressed 306 

$1,040,333 

1,132 

60,718 

257,456 
49,893 

Granite: 

Dressed 

$145,144 
20,«S1 

$166,524 
8,77» 

Rough 

Slabs  or  paving  tiles. . '         93, 760 
All   other    luanufac-  • 

Total 

106,075 

175,903 

tures                           '       '>''^  ^"^ 

Stone  (other): 

Mosaic  cuIk's 

48.183 

16,354 
41.256 

Total 

96.003 
38,761 

1,255,116 

1,399.532 

Rough... 

Total 

Onyx: 

76,385           57,795  ' 
1,482              7,678 

57.000 

64,764 

In  block,  rough,  etc. . . 
All    other    manufac- 
tures  

Grand  total 

1,550,067 

1,706,073 

Total 

77,867  •         65,473  i 

Those  tables  show  that  the  stone  exported  decreased  in  value  from 
$1,135,882  in  1906  to  $1,088,991  in  1907,  a  loss  of  $46,891. 

The  value  of  the  stone  imported  increased  from  $1;556;667  in  1W)6 
to  $1,705,072  in  1907,  a  gain  of  $148,405. 
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GRANITE. 

Total  production. — ^The  figures  given  in  this  report  as  representing 
the  value  of  the  ^anite  production  in  the  United  States  include  and 
the  value  of  smallquantities  of  gneiss,  mica  schist,  lava,  tuff,  trachyte, 
andesite,  syenite,  quartz  porphyiv^  trap,  basalt,  and  aUied  igneous 
rocks.  The  quantities  of  these  amed  stones  quarried  are  too  small 
to  tabulate  separately.  Trap  rock  in  the  States  of  California,  Con- 
neaticut,  Massachusetts,  New  Jersey,  New  York,  and  Pennsylvania, 
however,  as  already  noted,  represents  an  industry  sufficient  by  itself 
to  make  it  advisable  to  tabulate  this  stone  separately,  and  its  value  is 
therefore  not  included  in  the  grand  total  of  granite,  as  has  been  done 
in  previous  years. 

The  value  of  the  granite  output  in  the  United  States,  not  including 
the  trap  rock,  was  $18,064,708;  in  1906  this  value  was  $18,562,806— 
a  decrease  in  1907  of  $498,098.  The  increase  in  1906  over  the  total 
for  1905,  which  was  $17,563,139,  was  $999,667.  In  1906,  notwith- 
standing the  large  increase  in  output,  the  quarrymen,  especially  the 
small  producers,  reported  a  decrease  of  trade  due  to  the  use  of  cement 
and  concrete  in  building,  to  hi^h  wages,  to  hi^h  price  of  suppUes,  and 
to  scarcity  of  common  laoor.  In  1907,  in  addition  to  these  conditions, 
the  unsettled  financial  situation  during  the  latter  part  of  the  year 
hurt  the  building  trade  and  affected  the  lar^e  producers,  who  depend 
on  general  trade,  more  than  the  small  producers  depending  on  local 
mancets. 

Granite  for  building  stone  decreased  heavily  in  value  of  output; 
monumental  stone  increased  sUghtlj,  as  did  stone  sold  for  flagging  and 
curbing,  while  stone  sold  for  paving  blocks,  crushed  stone,  riprap, 
rubble,  etc.,  increased  considerably. 

In  1906  the  rank  in  output  of  States  producing  granite  to  the  value 
of  $500,000  or  more  was  Massachusetts,  Vermont,  Maine,  Connecti- 
cutj  Maryland,  New  Hampshire,  Wisconsin,  Georgia,  North  CaroUna, 
California,  Minnesota,  ana  Rhode  Island;  in  1907  the  rank  was  Ver- 
montj  Massachusetts,  Maine,  CaUfomia,  Wisconsin,  Maryland,  North 
Carolma,  Georgia,  Rnode  Island,  New  Hampshire,  Connecticut,  and 
Washington 

California  showed  a  large  increase  in  output  due  to  heavy  demand 
and  higher  prices,  contingent  to  the  repair  of  the  ravages  made  by  the 
earthquake  during  the  spring  of  1906. 

Connecticut,  liimne,  Massachusetts,  Minnesota,  New  Hampshire, 
and  Vermont  decreased  chiefly  in  the  value  of  building  stone;  and 
Georgia,  Maryland,  North  CaroUna,  Rhode  Island,  Wasnington,  and 
Wisconsin  showed  increased  output. 

Arkansas,  Colorado,  Delaware,  Idaho,  New  Mexico,  Oklahoma, 
Oregon,  Pennsylvania,  South  Dakota,  Utah,  and  Virginia  increased 
in  output,  and  Arizona,  Hawaii,  Missouri,  Montana,  New  Jersey,  New 
York,  South  Carolina,  Texas,  and  Wyoming  decreased. 

The  output  from  Arizona,  Colorado,  Hawaii,  Idaho,  Oregon,  Utah, 
and  Wyoming  includes  considerable  volcanic  rock  ana  tuff. 

The  production  of  a  few  of  the  other  States  (notably  Maryland  and 
Virginia)  includes,  besides  these  varieties  of  igneous  rock,  gneiss,  trap, 
uaica  schist,  syenite,  andesite,  diabase,  etc.,  but  only  in  small  quan- 
tities as  compared  with  the  total  production. 
51506— If  B  1907,  PT  2 37 
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Building  stone. — Building  stone,  including  rough  and  dressed  gran- 
ite sold  by  producers,  was  valued  at  $6,033,362  in  1907,  a  decrease 
of  $2,396,660  as  compared  with  the  total  value  of  $8,430,022  in  1906. 
In  1906  the  increase  over  1906,  when  the  total  output  was  $7,243,219, 
was  $1,186,803. 

The  rough  building  stone  sold  by  the  granite  quarrymen  was  valued 
at  $1,280,769  in  1907  and  at  $1,770,918  m  1906,  a  decrease  of  $490,149 
in  this  class  of  material.  Maine,  Massachusetts,  and  Pennsylvania 
report  the  greatest  values  for  the  rough  building  stone  sold,  and  while 
this  value  for  Massachusetts  increased  somewhat  in  1907,  the  value 
for  the  other  States  decreased.  Connecticut  also  showed  a  decreased 
output  of  rough  building  stone. 

The  dressed  stone  sola  for  building  by  the  quarrymen  was  valued 
at  $4,752,593  in  1907  and  at  $6,659,104  in  1906,  a  decrease  of 
$1,906,511.  In  1906  Massachusetts  reported  $1,750,695  as  the  value 
of  the  dressed  building  stone  sold,  Vermont  $1,422,862,  and  Maine 
$1,413,486;  in  1907  these  States  reported  values  tor  tms  class  of  prod- 
uct as  follows:  Vermont  $1,009,353,  Maine  $1,007,572,  and  Massa- 
chusetts $907,119 — ^a  decrease  of  $843,576  for  Massachusetts,  $413,509 
for  Vermont,  and  $405,914  for  Maine.  A  large  part  of  the  decrease 
for  Massachusetts  was  due  to  the  cessation  or  the  quarrying  at  Mil- 
ford,  Mass.,  of  stone  for  the  new  Pennsylvania  Railroaa  station  in 
New  York  City.  Most  of  the  large  producers  of  this  class  of  material 
report  decreased  demand  for  building  stone,  especially  for  lar^  foun- 
dation stone,  due,  as  already  stated,  to  the  financial  situation  in  1907 
and  somewhat  to  the  use  of  concrete  for  foimdations.  Although 
Vermont  had  the  largest  output  of  dressed  building  stone,  Maine  and 
Massachusetts  both  exceed  Vermont  in  the  total  value  of  bmlding 
stone,  including  both  rough  and  dressed.  The  California  figures  for 
1907  show,  as  compared  with  those  for  1906,  a  notable  increase  in 
output  of  building  stone  due  to  local  causes. 

Monumental  stone, — ^Monumental  stone,  including  stone  cut  and 
dressed  by  the  producers  and  also  the  rough  stock  sold  by  them, 
was  valued  at  $4,338,819  in  1907,  as  against  $4,115,665  in  1906,  an 
increase  of  $223,154.  Of  the  1907  total,  $2,239,327  was  the  value  of 
rough  stock  and  $2,099,492  the  value  of  dressed  stone  sold  by  the 
producers.  In  1906  the  rough  stock  was  valued  at  $2,293,144  and 
the  dressed  stone  at  $1,822,521,  a  decrease  in  1907  of  $53,817  in  value 
of  rough  stock  and  an  increase  of  $276,971  in  value  of  finished  stone. 

Vermont  produces  more  rough  stock  and  sells  more  dressed  stone 
than  any  otner  State.  The  output  of  this  class  of  stone  in  Vermont 
in  1907  was  valued  at  $1 ,637,922  and  in  1906  at  $1,444,442,  an  increase 
in  1907  of  $193,480.  M.assachusetts  ranks  next  to  Vermont,  with  an 
output  of  $403,594  in  1907  and  of  $724,614  in  1906,  a  decrease  in  1907 
of  $321,020.  Other  States  prominent  in  output  of  monumental 
stone  are  Rhode  Island,  Minnesota,  Maine,  Wisconsin,  New  Hamp- 
shire, and  Connecticut. 

Paving  blocks, — The  paving-block  industry  increased  in  value  from 
$1,459,915  in  1906  to  $1,928,308  in  1907.  a  gain  of  $468,393.  Wis- 
consin, Maine,  and  Massachusetts  were  the  largest  producers  of  this 
class  of  material. 

Curbstone, — Granite  curbing  in  1907  was  produced  to  the  value  of 
$819,621,  against  $785,995  in  1906,  an  increase  of  $33,626  for  1907. 
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Georgia,  Maine,  and  California  had  the  lai^est  curbstone  output  in 
1907. 

Flagstone. — The  value  of  this  class  of  product  increased  from 
$50,609  in  1907  to  $69,854  in  1906,  a  gain  of  $19,245.  Maine  and 
Maryland  were  the  largest  producers  in  1907. 

Rubble. — Granite  reported  as  used  for  rubble  was  valued  at  $717,998 
in  1907,  as  against  $360,763  in  1906,  an  increase  of  $357,235  in  1907. 
California,  Connecticut,  and  Massachusetts  showed  large  gains  in 
value  of  rubble. 

Riprap. — Granite  sold  for  riprap  increased  in  value  from  $322,022 
in  1906  to  $620,033  m  1907,  a  gain  of  $298,011.  Washington  and 
Connecticut  had  the  largest  values  in  1907. 

Crushed  stone. — Gramte  crushed  and  sold  for  the  purpose  of  road 
building,  as  railroad  ballast,  and  as  concrete  for  buildings,  pavements, 
etc.,  was  valued  at  $3,110,762  in  1907,  as  against  $2,162,464  in  1906, 
an  increase  of  $948,298  in  1907.  These  fi^u^s  represent  an  output 
of  4,085,448  short  tons  in  1907  and  of  2,941,567  short  tons  in  1906,  an 
increase  in  1907  of  1,143,881  tons.  Of  the  total  1907  output,  1 ,262,069 
tons,  valued  at  $1,060,658,  was  for  road  making;  1,447,406  tons, 
valued  at  $714,574,  for  railroad  ballast,  and  1,375,973  tons,  valued  at 
$1,335,530,  for  concrete.  These  figures  for  1906  were  as  follows: 
858,289  tons,  valued  at  $722,807,  for  road  making;  1,066,784  tons, 
valued  at  $545,771,  foritiilroad  ballast;  and  1,016,494  tons^  valued 
at  $893,886,  for  concrete,  an  increase  in  1907  of  403,780  tons  m  quan- 
tity ana  $337,851  in  value  for  road  making;  of  380,622  tons  in  quan- 
tity and  $168,803  in  value  for  railroad  ballast,  and  of  359,479  tons  in 
quantity  an4  $441,644  in  value  for  concrete.  The  total  average  price 
per  ton  was  74  cents  in  1906  and  76  cents  in  1907.  The  average  price 
per  ton  for  road  making  was  84  cents  in  1907  and  84  cents  in  1906; 
for  railroad  ballast  it  was  49  cents  in  1907  and  51  cents  in  1906;  for 
concrete  97  cents  in  1907  and  88  cents  in  1906.  Maryland,  North 
Carolina,  Virginia,  and  Greorgia  had  the  largest  values  for  crushed 
granite  in  1907,  Maryland  reporting  the  greatest  value  for  road  mak- 
mig,  North  Carolina  for  railroad  ballast,  and  Maryland  for  concrete. 
The  output  of  Marvland  includes  some  trap  rock  and  gneiss;  the  out- 
put of  Virginia  includes  gneiss. 

The  table  following  shows  the  value  of  the  granite,  including  small 
values  for  trap  and  other  igneous  rocks,  produced  in  tne  Unitea  States 
in  1906  and  1907,  by  States  and  Territories,  and  by  uses  in  1906  and 
1907. 
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Value  of  granite  and  other  wneous  rocks  produced  in  the  United  Stales  in  1906  and  2907, 
by  States  and  Territories  and  uses. 


1906. 


SUtfl  Qt  Territory. 


Arliona  „,,.-. -- 

ArkanBOA ^ ... 

Callfomlft, , , 

Cotomdo. 

CoonBCtlcut,,,*. 

Belawaro .... 

Oeon^ft 

Hawaii .......... 

Idaho ,.,„ 

Maine... 

Maryland. . . 

Maiiflucbusetts. . . 
MtimcsoU....... 

Mtvq>aourl 

Montana 

N«iw  liajiipBhlre . 

New  Jprispy .. 

NewYofk 

North  Camlhia.. 
Oklahoma..,.,. - 

Oregon 

Pennflylvftnla  ... 
Rhode  lilaTid  ... 
South  CajoUuA. . 

Texas ., 

Utah. 

Vermont, 

Vlr^nia 

Washington,,,,, 

WIiiconBln. 

Wyoming*.,,-*- 


Bold  In  tho  TODgh. 


Building. 


17,800 
1,000 

13,4fi0 
I.5fi,  1§& 

0,907 
109,216 


Monu- 
mental- 


13,000 

5D0 

50,  HI 

28,508 


56,010 


Other. 


•21,0^ 

100 

11»,0S7 


13,880 
'466" 


Dre$i40d 

for 
building. 


t2&5,l^ 


438,915 

msso 


Dresaed 

lor 
monu- 
m^tal 
work. 


t3i,2S5 
lacDO 
H019 


Mad« 

into 

paving 

blocks. 


181,115 


fi3,30fi 

7.783 

12a, 311 


Curbing. 


ISO 

U,3K» 

6i97A 

4,000 

19.064 

7,a» 

lSft,AQ4 


Flag- 


734 
7^ 


400 

S49,66B 

211,524 

£»,  121 

23,a8ft 

190 

51,020 

yo,75i 
:Hn,oiB 

19,729 
i3^',0£0 

5,a4fi 
207,451 

10,310 
2fl,9I0 

1,273 
47,154 
18,158 
€S,3<]3 


78,803 

SO,  780 

43£,2S0 

100,060 

28,475 

500 

»U044 

730 

023 

17,477 

4,070 

200 

3,525 

169,525 

35,«90 

20,9*31 

3,500 

903.230 

15.804 

ie,ioa 

29,004 


54,179 

9,430 

117,S47 

1,300 


2,337 
500 

109,760 

J4fi 

100 

2\ 

13,308 

1,3«7 

2&,507 

48,349 

« 

151 

300 

253,00ij 


1,413*480 
113,093 
1,750,695 
141,171 
2S,S00 
IS,  TOO 
34S,33& 

lfiZ,7» 

2Sft,7D6 

9,500 


192,577 

U730 

289,334 

189,319 


13.210 


336.979 
£1,539 

199,457 
50,000 

20,295 


4,3ee 


S9,8;s 

1,316 


27.74& 
89, 469 
13,687 

13,500 


5.209 

4,080 

1,SS0 


9^690 


ta^438 

m 


20,052 

184,514 

H,564 

1,400 


■|- 


l,422,«0a 


8,447 
1,435 


171,700 


^4,500 


19,318 
42,6^ 

11,340 
250 


134,109 
«0O 

673 
3,375 
3,«00 
45,305 


451,222 

16,936 

366 

226,000 


9,557 
29,536 
lfi,340 


«,818 
H339 
30,9H> 

3,10& 


T*t»l, 


1,770,018   2,203,144 


792,173  6,630,104  :i,822,iai 


Ip  450,915 


785,965 


3,782 
640 

74 

600 


ltd 

'i;2i« 

5*075 


eo,«09 


Ptato  or  Territory- 


Uxibbh!, 


AriTlOUB ,.-,. 

Arkanaaa 

CaUlomU... 

Colorado.,. 

Coiuimtlcut 

Delawaro,* 

GeozK^A.,. 

Hawaii 

Idaho....... 

Malmi 

Maryland........ 

Mafl«u:hUBc>t Id . . . 
Minueiiota...,*., 

MlfiSDUll 

Montana 

N«w  Uampahlri^. 
New  J^ifBf  y ..,.,. 
New  York....... 

North  Canillna. . 

0klfthnim4 , , , 

Oregon ,.. 

Pnanaylvanla,.,. 
Hhoda  laland . . .  _ 
Koiitb  Carolina., 
Tffixaa ............ 

Utah. 

Vennont..,...-., 
VliglnJaH,  *.,,.,,, 

Waahlngton 

Wlacouain  ^ , .  * . , « 
WyottUng. ... 


5150 
8,191 
12,121 


tt,0§l 
3,962 
27,515 


18,243 
52.563 
61,367 
19,^53 

11.075 
15, 107 


323 
5,688 

509 
2,070 

666 
e,6A5 


50 
544 

28,477 
IU540 
1,453 


Total I    300,703 


Riprap. 


f  1 5, 000 
33,819 


lli8,206 
15,940 
7,000 


1,875 

4.200 

3.107 

600 

3,657 


2,323 
33 

112 

4,140 

2,5f{5 

470 

169 

745 

7S0 

16,875 


31,700 

8,041 
5S6 


'Crushed  itonia^ 


Road 
making. 


120,0)0 
47,  IKS 
332 
2,648 
«,814 
19,400 
4,476 

9,931 

125,655 

TOiSirr 

31,397 
300 

6,000 
10,3fi0 
5,000 
3.150 
18,091 


34,2:3 

31,312 

41,018 

6,SS5 

7,200 


1,725 

34,081 

13,202 

170,192 


322,022 


732,^07 


Railroad 
bAllast- 


roDCTOt«k 


125,000 
24,SOO 


;t7,129  1 
150,600 
150 


137, «3 
ie.3<15 
1,112 
4,000 
48,849 
81,400 
0^645 


5,803 
io^TDO 


426 
48,313 


134,800 


7,111 
S,ODO 


11,795 
2|007 


1,100 
64,380 
9,500 


11,504 
171,880 

34|«0 

03,858 


9,918 
300 

3,000 

00,7«3 

400 

81,342 
5,738 
3,785 


13,294 


4W 

85,  on 

4,  ON 

77,500 


54&,771  , 


Oth«r. 


12,075 


20,092 

29,473 

815 

1,8U> 


2,380 
318 


17,355 


2l,4fiO 

710 


81,178 


TtlteL 


833,012 
118.909 
7«ll,784 

85,  «a 
974,021 
141340 
792,315 

13,340 

2,5»,an 
Sg3,8Sl 

3,8S7,41« 
fla6,IMD 
150,009 
1H0Q6 
8181,131 
1«1.»4 
3(M,04i 
77^917 


131^813 

3f7,9n 

IQi^Oa 

4,  Mi 

2,9Kns 

409,975 
798^  tU 


18.i8ff,8P5 
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Vattie  of  granite  and  other  igneous  rocks  produced  in  the  United  States  in  1906  and  1907 , 
by  States  and  Territories  and  uses — Continued. 

1907. 


Stftte  or  Territory. 


AfU<M]a 

ATkansas 

Cotomdo.... 

Connecticut. 

UcUvfti^ 

Oeoi]^..... 

H&wail 

Idaho...,,.. 
Ufliae 


IftnuM^U .^. 

Hlsnutl 

Now  HAmpBliii«. 

New  JftTwy 

Xew  Mexico 

PTowYofk. , 

NortbCKittUnm... 


PenQBylvaalA... 
Rhode  IsLuid . . 

Soutti  Dakota. . 

Tex£ta ,. 

Utah. 

Vermoot 

Vli^lata ^.^ 

WaoUiigton 

WtHonsln...... 

Wfoming 


Tom. 


Bold  tDttie  Toy  gb. 


Bufldlng* 


1700 


Sfi,322 
10, «« 


3^000 


e,§oo 

50,062 
3,«iO 


a,  739 

7S2 

29, 764 

10,350 

7,eoo 

J  1,331 
00 


1,380, 7fi0 


Mona- 

mfint^ 


iis,3ie 

11,041 

3e,303 

45 

31,100 


i,sao 

«0,S63 
1B,6S7 

337,016 
00,i3ft 
34,^30 
2p€0D 
90,3*2 
105 


4,000 
1(),010 
GpOOO 
3,100 
^B4ft 
172,306 
fiO,5l5 


Other. 


•§,018 


83S 

nioBO 


340 

30,327 

1.200 


3ti 
GOO 


SO 

BOO 

120 

1,256 

0^ 


15,447  ^. 

1,122,063  I 
g.03S    . 
34,146 
03,745 


2,000 
6,334 


16,750 
70,753 


lor 
btUldlng. 


1485, 77S 

1,400 

110,600 

1*470 

76,2S2 


1,007,673 
65,7S1 
1W7, 110 
52,248 
a,  650 
51,000 
234,260 
S,07S 


31,567 

9ig,S2l 

7,000 

1,250 

eo,Wi3 

172,041 

9€0 

600 

14,747 


1,000,35a 

13,275 

130,782 

4,100 


Dc«»d 
tor 

moDn- 
tncntflJ 
work. 


«3,0OD 


80,307 
34,037 
112,303 


1,D00 


5,000 

166,789 

8,026 

66,678 

264,333 

16,075 

13,600 

133,(301 

300 


7.689 

41,120 

760 

ft,  200 


200,673 


44,4*50 

§00 

615.850 

ft,7S7 

i,on 

3Gi,299 


3,^^,337       lS7,0e6  4,752,503   2,000,462   1,03S,3Q6  ,    S19,Q21 


Into 
paving 
blocks. 


1133,013 


37,666 
13,763 
151,181 


366,462 

56,586 

319,037 

30,741 

15,956 

TOO 

74,078 

li^i66 


65,37^ 


8,600 
31,310 
85,001 

6,353 


Om-bing. 


110,073 
I07,13fl 

3,150 
24,651 

8,004 
215,756 


1,750 
130,14a 
23,270 
87,89« 
22,991 


12,018 


3,357 

460 

6,616 


4,760 
43,^ 


1,680 

63,061 

150 

1,510 

7,086 

50 

18,491 


36 


780 


5,330 
18,072  I 
017  ! 
538,783  : 


3,721 

6,000 

26,803 


18,7^ 
13,406 
4,632 
3,708 


3,000 
2,805 


4,230 

""is 


25 


0,823 


60,854 


I 
SUtA  or  TanltoiT.     j  Rubblo, 

I 


RlpTftp. 


Afliona...,, 
Arkanaaa.,., 
CaUfomlA.., 
Colorado .... 
Conoectlcut. 
Dolawan . . . , 

Georgta. 

Hawaii. ._.. 
Idaho 


M&EJiand 

MaiaacbuMt  ta .  _ . 

Ifinnaiota 

lHasouft. ,.., 

Montana.. _ 

Now  HAmiwblre. 
New  Jftniey.^.,,, 

New  Mexjoo 

New  York.,,...^ 
North  Carotlna.. 
OkEahoma. ...... 

Oregon 

PamaylTanlft.... 
BlyxloIaUnd  — 
South  CaroUoa . . 
Sonth  Dakota... 

Texas. , 

Utah ....... 

Vermont 

VliEJnla ...,. 

WaaUnrtcm..... 

WtaooQHln 

Wyoming.. 

Total...... 


fSOO 

25,271 

101,905 


113,160 

36,901 


114,178 
3,033 
36,964 


118,830 

12,184 

936 


17,026 

77,901 

118,306 

16,370 


20,650  ' 

5,673  ' 

600 


2,906 
7,366 
43,600 
1«,7D0 
8,376 
6,000 


763  I 
8^823 
6fi0 
614 

1»,801 

448 

13,9»0 


2fi 

161,360 

40,  ma 

801 


4,900 
2,941 
3,600 


100 

1,002 
25 


Cnuhcd  atone. 


Road 
makltif. 


16,000 
70,354 


7,000 
«,298 
25^,000 


17,392 

1,511 

2^,310 

70,586 
8,373 

16,424 


3,976 
11,800 


70,750 
63,930 


80,103 
28*117 

25,480 


10,600 


t 

38,863 

281,995 

14,700 


10,000 


2,431 

60,937 
17,930 
110,072 


717,998  ; 


6i»,033  I    l,OGOt068 


Rail  mad 


16,320 


36,6(% 
152,397 


41,366 

1,086 

14,000 

100 


45.SS0 
167,304 

19,300 
176,847 


1,744 
iS,72e 

"17 


50^804 


714,574 


Concrete. 


1113,602 
40,713 


3,510 
41,628 
60,896 

7,509 


19,926 
490, 37B 
63,397 
48,105 
a5,443 


14,349 
2,103 


36,601 
106,497 
1,200 
7,450 
9,711 
6,560 
4,500 


11,300 


187,660 
44,082 


1,^5,630 


Other. 


10,800 
'53,350 


1,000 


5,000 
12,000 


14,301 
6,062 
3,010 


107,377 
090 


6 

17,026 

3,7£0 

400 


7,9a6 


238,855 


Total. 


113, 700 

108,000 

1,306,324 

07,134 

501.153 

168,103 

85§,hU(3 

10,600 

25,942 

3,140,420 

1,183,753 

2,32S,777 

540,603 

136,406 

102,060 

647,721 

76,767 

167,294 

290,722 

905,470 

24,550 

117,636 

366,671) 

674, 148 

120,377 

600 

122,158 

6,240 

2,609,888 

399,420 

662,352 

1,1^,  863 

00 


l8,W&i,7K» 
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The  following  table  shows  the  value  of  the  production  of  granite, 
including  a  smaU  output  of  igneous  rocks,  in  the  United  States  from 
1903  to  1907,  inclusive: 
Value  of  granite,  etc.,  produced  in  the  United  Stata,  by  Stata  and  TenitorieSy  190S-1907. 


state  or  Territory. 


1903. 


1904. 


1906. 


1900. 


1907. 


Arizona 

Arkantas 

California 

Colorado 

Connecticut 

Delaware 

Georgia 

HawaiL 

Idaho 

Indian  Territory. 

Maine 

Maryland 

MaMachuaetts 

Minnesota 

Miasiasippl 

MisTOuri 

Montana 

Nevada 

New  Hampshire.. 

New  Jersey 

New  Mexico. 

NewYork 

North  Carolina.., 

Oklahoma 

Oregon. 

Pennsylvania 

Rhode  Island 

South  Carolina. . . 
South  Dakota... 

Texas 

Utah. 

Vermont 

Virginia 

Washington 

Wisconsin 

Wyoming 

Total 


13,000 
47,136 
1,161,266 
100,791 
871,941 
360,166 
672,947 


2,760 

4,090 

2,586,766 

837,787 

2,351,027 

403,906 


12,600 

52,616 
1,180,415 

91,132 
566,334 
245,272 
942,466 

22,042 


150,400 
25,993 
7,460 
854,513 
124,135 


5,152 

2,400,509 

815,471 

2,554,748 

406,956 

440 

156,  no 

33,890 

1,200 

927,487 

37,197 


13,700 

90,312 

1,161,330 

73,802 

636,364 

178,428 

9n,207 

33,550 

1,600 

1,800 

2,713,795 

967,048 

2,251,319 

481,908 


132,042 
118,903 
740,784 

65,408 
974,024 
146,346 
792,315 

23,346 
400 


2,560,021 


3,227,416 
626,060 


180,579 
126,430 


150,009 
114,006 


838,371 
76,758 


818,131 
101,224 


159,500 
218,947 
5,000 
118,411 
370,551 
710,291 
476,863 

m,325 
3,803 
1,810,179 
299,335 
209,006 
573,301 


196,665 
297,749 
26,930 
236,213 
471,528 
684,962 
382,428 

900 
348,317 
7,960 
2,447.979 
510,788 
422,506 
724,422 

557 


134,425 
564,578 
18,920 
85.330 
460,619 
656,364 
297,284 


304,048 
778,847 
18,847 
58,961 
349,453 
622,812 
247,996 


132,193 
13,630 
2.571,860 
452,390 
681,730 
825,625 


168,061 

4  948 

2,934|826 

340.900 

450,075 

798,213 

600 


16,703,793 


17,191.479 


17.563,139 


18,562.800 


S13,7«) 

168,996 

1,306,224 

67,134 

501,153 

158,192 

868,603 

19,500 

25,942 


2,146,420 

1,183,753 

2,328,777 

546,603 


136,406 
102,060 


647,721 

75,757 

167,204 

280,722 

880,976 

24,560 

117,025 

366,679 

674,148 

120,377 

690 

122,158 

5,240 

2,603,880 

396,426 

562,362 

1,228.863 

90 


18,064,708 


a  Value  of  quartzite  included  in  sandstone. 

The  following  table  shows  the  quantity  and  value  of  granite  paving 
blocks  produced  in  the  United  States  in  1906  and  1907,  by  States: 

Number  and  value  of  granite  paving  blocks  produced  in  1906  and  1907 j  by  States  and 

Territories. 


State  or  Territory. 


('allfomia 

('onnectictit 

Delaware 

UeorglH 

Maine 

Mar>ittnd 

Massachusetts 

Minnesota 

Missouri 

Montana 

New  Hampshire 

New  Jersey 

NewYork 

North  Carolina 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

Texas. 

Vermont 

Virginia 

Washington 

Wisconsin 

ToUl 

A  veruge  vslue  per  thousand . 


Paying  blocks. 


1906. 


1907. 


Number 


1,415,000 

806,863 

162,281 

3,927,500 

8,668,437 

1,126,082 

4,936,078 

744,150 

624,463 


2,298,145 
38,567 


974,330 
2,260 


455,401 

834,001 

348,615 

10,000 

282,930 

1,385,000 

230,000 

5,110,586 

34,^,660 


Value. 


Number. 


161,115  ' 

62,305 

7,783 

123,211  I 

336,979  j 
51,539 

199,457  ! 
50,000 
26,295  I 


89,878 
1,216 


33,428 
113 


19,318 
42,532 
11,340 
260 
9,557 
29,536 
16,240 
287,823 


1,450,915 
42.48 


2,674,307 
854,134 
296.073 

5,410,000 

6,292,753 
901,225 

5,995,040 

315,000 

336,007 

10,000 

1,782,406 
43,426 


1,115,859 


200,000 

442,500 

1,643,360 

239,066 

80U 

171,000 

685.100 

13,931 

9,136,584 


38,500,581 


Vahie. 


$133,013 

37,666 

12,7«3 

151,181 

365,462 

56,585 

319,037 

20,741 

15,966 

700 

74,078 

1,466 


65,370 


8,600 

21,210 

85,001 

6. 253 

2S 

5,3» 

18,072 

017 

538,783 


IJ 
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From  this  table  it  appears  that  there  was  a  considerable  increase 
in  the  granite  paving-block  industry  in  1907  as  compared  with  1906. 
In  1906  the  output  was  34,370,669  blocks,  valued  at  $1,459,915;  in 
1907  it  was  38,560,581  blocks,  valued  at  $1,928,308,  an  increase  of 
4,189,912  blocks  in  quantity  and  $468,393  in  value.  These  fibres 
are  exclusive  of  the  trap-rock  blocks  from  CaUfomia,  Connecticut, 
New  York,  New  Jersey,  and  Pennsylvania. 

The  average  price  increased  from  $42.48  per  thousand  blocks  in  1906 
to  $50  per  tnousand  in  1907,  a  gain  of  $7.52  per  thousand.  Paving 
blocks  vary  in  price  from  $20  per  thousand  to  over  $80  per  thousand, 
according  to  size  and  regularity  of  shape. 

In  many  locaUties,  especially  in  the  New  England  States,  paving 
blocks  are  cut  from  the  refuse  stone  of  the  larger  quarries,  the  cutter 
paying  a  small  price  for  the  rough  stone  or  paying  a  certain  amount 
for  every  thousand  cut.  Some  men  go  around  the  country  and  blast 
and  trim  up  bowlders  and  sell  the  blocks  if  there  is  a  demand  for  them. 
Many  of  these  men  are  foreigners,  and  it  is  almost  impossible  to  get 
a  record  of  either  the  number  or  the  value  of  the  blocks  they  mSke 
except  through  the  firms  to  which  they  sell,  which  are  often  the  large 
quarrymen. 

Oranite  production  of  Vermont, — ^The  following  table  made  out  for 
the  forthcoming  report  of  T.  Nelson  Dale  of  the  United  States  Geo- 
logical Survey  on  the  granites  of  Vermont  gives  the  granite  output  of 
Vermont  by  counties,  and  also  shows  the  quantity  of  stone  quarried 
and  sold  by  the  producers  for  building  and  monumental  work  during 
the  years  1906  and  1907.     This  represents  practicaUy  all  the  granite 

?[uarried  and  sold  in  Vermont  in  tnese  two  years,  the  quantity  used 
or  paving  blocks  and  other  purposes  being  practicaUy  negligiUe: 

Production  of  granite  in  Vermont  in  1906  and  1907,  by  counties, 
1906. 


Number 
of  firms 
report- 

Building. 

County. 

Rough.            -^ 

Dressed. 

Quantity 
(cubic  feet). 

Value. 

Quantity 
(cubic  feel). 

Value. 

Washington  and  Orange. 
Windsor 

32 
4 

14 
3 

66,763 

$42,138 

234,946 
191,793 

$771,169 

651,693 

Caledonia,  Essex,  and  Orl 

leans. .           .... 

2,000 
11,300 

1,000 
4,016 

Total 

63 

80,062 

47,164 
.50 

426,739 

1,422,862 

Averaflfe  value  i)er  cu.  ft- ,- - 

'      3.33 

Monumental. 

Paving. 

Other 
pur- 
poses. 

Rouc^.          1         Dressed. 

Total 

County. 

Quantity 
(cubic 
feet). 

Value. 

Quantity 
(cubic 
feet). 

Value. 

Quantity 
(number 

of 
blocks). 

Value. 

Value. 

value. 

Washington  and  Orange . 
Windsor 

1,006,436 
2,300 

206,947 

$879,746 
3,200 

110,276 

110,277 
14,634 

1,850 

$428,035 
22,447 

740 

112,930 

$3,647 

$9,688 

$2,134,422 
6n,340 

Caledonia,    Essex,    and 
Orleans 

700 
422 

112,715 

Windham 

170,000 

6,910 

10,348 

Total 

1,216,683 

998,220 
.82 

126,661 

461.222 
3.56 

282,980 

9,657 

10,810 

2,934,826 

Averase  value  ner  cu.  ft . . 

1 

^ 
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Prodtution  of  granite  in  Vermont  in  1906  and  1907,  by  countief— Ckmtinaed. 

10OT. 


County. 


Number 
of  firms 
report- 
ing. 


Building. 


Rou^ 


(^rSe%.    V-ne. 


Quantity 
(cubiofeet). 


DraMsd. 


Value. 


Washington  and  Orange. 

Windsor 

Caledonia  and  Orleans — 
Windham 


35,543 


S25,238 


3,300 
4,450 


1,400 
3,125 


100,081 
a04,076 


t284,8B3 
774,460 


310 


Total 

Average  value  per  cu.  ft. 


55  1 


43,293 


29,764 


304,4 


1,000,353 
131 


County. 


Monumental. 


Rough. 


Quantity 
(cubic 
feet). 


Value. 


Dressed. 


Quantity    * 
(cubic    I  Value, 
feet). 


Paving. 


Quantity 
(number 

of 
blocks). 


Value. 


Other 
pur- 
posea. 


Value. 


Total 
value. 


Washington  and  Orange. 

Windsor 

Caledonia  and  Orleans. . . 
Windham 


1,144,263 

1,847 

143,427 

3,371 


$l/)37,9g3 
3,254 
77,816 
3,000 


136,103  $503,750 
3,000  ;    12,000 


5,000 


3150 


40  I 


100 


166,000 


5,180 


3,646  ti,806,30e 
^  780  n4 
80,067 
17,880 


1,751 
6,124 


Total 

Average  value  per  cu.  ft. 


1,202,906 


1,122,063 
.93 


139,143  i  515,850 
3.70 


171,000 


5,330 


U,fl 


2,608,880 


•  It  appears  that  in  1907  there  were  sold  in  Vermont  347,775  cubic 
feet  or  granite  building  stone,  valued  at  $1,039,117,  and  in  1906, 
506,801  cubic  feet,  valued  at  $1,470,016,  a  decrease  in  1907  of  159,026 
cubic  feet  in  quantity  and  of  $430,899  in  value. 

The  figures  for  monumental  stone  for  the  two  years  were  1,342.051 
cubic  feet,  valued  at  $1,637,922  in  1907^  and  1,342,244  cubic  reet, 
valued  at  $1,444,442,  in  1906,  a  decrease  m  1907  of  193  cubic  feet  in 
quantity  but  an  increase  of  $193,480  in  value. 

From  these  figures  it  will  be  seen  that  although  the  quantity  of 
stone  sold  for  monumental  work  in  1907  was  about  four  times  as  great 
as  the  quantity  sold  for  building  stone,  the  total  value  to  the  quany- 
men  of  the  monumental  stone  increased  only  one  and  one-halt  times. 
As  the  table  indicates,  this  is  on  account  of  the  large  quantity  of 
monumental  stone  sold  to  the  manufacturer  in  the  rough  state  and 
the  large  quantity  of  building  stone  sold  as  dressed  stone. 

By  using  the  average  price  per  cubic  foot  of  dressed  building  and 
dressed  monumental  stone,  it  may  be  calculated  that  the  total  vdue 
of  all  the  building  stone  as  dressed  stone  in  1907  was  $1,152,653, 
while  the  total  value  of  all  the  monumental  stone  as  dressed  or  manu- 
factured stone  was  $4,966,619. 


TRAP  ROCK. 


In  former  years  the  fibres  of  trap  rock  production  in  the  States  of 
CaUfomia,  Connecticut,  Massachusetts,  New  Jersey,  New  York,  and 
Pennsylvania,  where  trap  rock  has  formed  a  considerable  industry, 
have  been  included  in  the  totals  with  granite,  although  a  table  has 
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been  given  showing  this  production  by  itself.  In  this  report,  how- 
ever, tne  trap  rock  figures  for  the  States  named  have  been  segregated, 
only  such  trap  rock  values  being  left  in  the  granite  figures  as  are 
included  in  States  where  the  quantity  produced  is  inappreciable. 
The  Califomia  output  of  trap  rock  includes  a  considerable  quantity 
of  basalt. 

The  total  output  of  trap  rock  in  1907  was  valued  at  $4,594,103; 
in  1906  it  was  $3,736,571,  an  increase  of  $857,532  for  1907. 

The  chief  gain  was  in  crushed  stone,  which  forms  the  basis  of  the 
trap  rock  industry  and  which  increased  in  value  from  $3,341,863 
in  1906  to  $4,280,554  in  1907,  or  $938,691.  The  quantities  corre- 
sponding to  these  values  were  5,054,188  short  tons  in  1906  and  6,073,472 
snort  tons  in  1907,  an  increase  in  1907  of  1,019,284  tons.  The.average 
value  per  ton  was  66  cents  in  1906  and  70  cents  in  1907. 

In  the  different  crushed  stone  products  the  increase  was  in  the 
value  of  stone  used  for  road  buildmg,  particularly  in  CaUfomia,  due 
to  rebuilding  of  roads  destroyed  in  1906  by  the  earthquake.  Crushed 
stone  for  radroad  ballast  also 'increased  in  value,  but  crushed  stone 
for  concrete  decreased. 

For  many  years  New  Jersey  led  in  value  of  trap  rock  production, 
and  in  1906  was  followed  by  Pennsylvania,  New  York,  CaUfomia, 
Massachusetts,  and  Connecticut,  in  tne  order  named.  In  1907,  how- 
ever, ^Califomia,  for  reasons  above  noted,  took  first  place,  followed  by 
New 'Jersey,  New  York,  Pennsylvania,  Connecticut,  and  Massa- 
chusetts. 

The  following  table  shows  the  value  of  the  trap  rock  output  in  the 
United  States  m  1906  and  1907,  by  States  and  uses: 

Value  of  trap  prodtLced  in  the  United  States  in  1906  and  1907 y  by  States  and  iises. 

190e. 


Building. 

Crushed  stone. 

Other. 

State. 

Paving. 

Road  mak- 
ing. 

Railroad 
ballast. 

•9,019 
20,750 
28,000 
92,728 
45,000 
281,525 

Concrete. 

•392,379 
148,439 
131,343 
245,564 
264,076 
186,900 

Total. 

California 

$46,414 
5,162 
16,540 
17,660 

1136,310 
340 

""^',m 

•97,787 
228,353 
286,412 
432,134 
250,215 
201,239 

•6,514 
8,301 
500 
16,100 
64,144 
11,454 

•688,423 

CoDiwcttewt  -  - T  - . 

411,345 

MaaaachoMtts 

462,795 

New  Jersey 

856,886 

New  York 

623,435 

Peonaylrania 

8,907 

3,662 

693,687 

Total 

94,683 

193,012 

1,496,140 

477,022 

1,368,701 

107,013 

3,736.571 

190T. 


Oamomta  . 

•4,600 
6,052 

20,947 
5,369 

•132,345 
15,110 

"*3i,*i26' 
1,500 
2,409 

•435,241 
215,206 
225,963 
557,655 
764,582 
236,485 

•89,031 
74,660 
41,774 

161,367 
7,367 

306,698 

•356,427 
144,825 
141,370 
224,587 
107,090 
190,206 

•12,105 
4,100 
2,530 
10,332 
34,856 
13,933 

•1,029,749 

Ccnoecticut 

459,953 
432,604 
995,436 
915,395 

Mamachnnettn 

New  Jersey 

New  York 

Penntylvania 

11,235 

760,966 

Total 

48,203 

182,490 

2,435,152 

680,897 

1,164,505 

82,856 

4,594,103 
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The  following  table  shows  the  quantity  and  value  of  trap  paving 
blocks  produced  in  the  United  States  in  1906  and  1907,  by  States: 

Number  and  valve  of  trap  paving  blocks  produced  in  the  United  StateSf  190&-7^  by  QUUes. 


Paving  blocks. 

State. 

1006. 

1907. 

Number. 

Value. 

Number. 

Value. 

C*lif omlft 

3,060,391 

17,016 

1,714,200 

9136,310 

340 

52,700 

2,494,980 
474,580 

1,107,000 
50,000 
55,900 

$132,345 

Conn«¥^tV^nt . .    ,    .                  

15,110 

New  Jersey 

31,126 

New  York 

1,500 

Pennsylvania 

88,084 

3,662 

2,409 

Total". 

4,899,690 

198,012 
39 

4,182,469 

183,490 

Average  price  per  thousand 

41 

SANDSTONE. 

Since  1903  sandstone  has  shown  more  perhaps  than  any  other  kind 
of  stone  the  effect  of  the  use  of  cement  and  concrete  for  foundations, 
building,  paving,  flagging,  and  curbing,  and  the  use  of  concrete  blocks 
for  buildings;  and  in  1907  it  was  particularly  affected  by  the  general 
financial  depression.  The  chief  use  of  sandstone  is  as  building  stone, 
and  the  decrease  in  this  use  was  so  great  that  it  was  not  offset,  as  in 
limestone  and  to  some  extent  in  granite,  by  any  large  increase  in 
output  for  some  other  purpose.  Sandstone,  however,  for  all  other 
uses  increased  in  value  in  1907  as  compared  with  1906. 

The  total  value  of  the  sandstone  production  was  $8,871,678  in  1907 
and  $9,169,337  in  1906,  a  decrease  of  $297,659  in  1907.  The  total 
value  for  1907  is  the  smallest  since  1901,  when  the  value  of  the  out- 
put was  $8,138,680.  Pennsylvania,  New  York,  and  Ohio  with  total 
values,  respectively^  of  $2,064,913,  $1,978,117,  and  $1,591,148  in 
1907,  were  the  prmcipaL  sandstone-producing  States.  The  next 
States  in  order  of  value  of  output  were  California,  Minnesota,  Colo- 
rado, Washington,  and  Massachusetts,  with  values  ranging  from 
$437,738  to  $243,323.  In  1906  the  production  of  the  three  rardking 
States,  Pennsylvania,  New  York,  ana  Ohio,  was  valued  at  $2,724,874, 
$1,905,892,  and  $1,426,645,  respectively,  showing  an  increase  for  1907 
of  $72,225  for  New  York  and  of  $164,503  for  Ohio,  and  a  decrease  of 
$659,961  for  Pennsylvania.  The  next  States  in  rank  in  1906  were 
California,  Colorado,  Minnesota,  Massachusetts,  and  New  Jersey,  with 
values  of  production  ranging  from  $642,166  to  $215,142. 

In  New  York  and  Pennsylvania  part  of  the  sandstone  output  is 
known  to  the  trade  as  bluestone,  the  production  of  which  is  given  in 
a  separate  table.  The  output  of  New  York  also  includes  in  1906  and 
1907  a  small  value  for  Connecticut. 

Building  stone. — Building  stone,  rough  and  dressed,  was  valued  at 
$3,154,783  in  1907  and  at  $4,275,669  m  1906,  a  decrease  in  1907  of 
$1,120,886.  The  decrease  was  general  for  all  States  producing  any 
quantity  of  this  class  of  material,  with  the  exception  of  Washij^ton, 
West  Vir^nia,  and  Wisconsin,  which  States  showed  increase.  The 
decrease  m  Pennsjrlvania  is  especially  noticeable.  A  large  quantity 
of  the  Pennsylvania  stone  is  ordinarily  used  by  railroad  companies 
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in  building  bridges,  and  in  1907  this  work  was  either  practically 
stopped  or  cement  or  concrete  was  substituted  for  stone.  California 
sandstone  also  showed  a  decided  decrease  instead  of  the  recovery 
noticed  for  the  other  varieties  of  stone. 

The  leading  States  in  production  of  building  stone  were  Pennsyl- 
vania, Ohio,  New  York,  and  California,  with  values  respectively  of 
$651,147,  $602,001,  $546,415,  and  $229,771.  In  1906  the  values  were: 
Pennsylvania,  $1,346,140;  New  York,  $724,164;  Ohio,  $659,611;  Cali- 
fornia, $400,083;  a  decrease  of  $694,993  for  Pennsylvania,  of  $57,610 
for  Ohio,  of  $177,749  for  New  York,  and  of  $170,312  for  California. 

Ganwter.— Ganister  reported  from  Pennsylvania,  Wisconsin,  Colo- 
rado, Maryland,  Ohio,  and  Illinois,  according  to  rank  of  value  of  out- 
put, was  valued  at  $308,520  in  1907,  as  against  $284,066  in  1906,  a 
gain  of  $24,454. 

Pamngr.— Sandstone  for  paving  increased  in  value  from  $694,995 
in  1906  to  $884,843  in  1907,  a  gain  of  $189,848.  This  class  of  stone 
consists  chieflv  of  the  bluestone  of  New  York  and  Pennsylvania  with 
a  considerable  output  from  Minnesota,  Washington,  and  South 
Dakota. 

Curbing. — Curbing  was  valued  at  $1,380,516  in  1907,  as  against 
$1,074,369  in  1906,  an  increase  of  $306,147.  New  York,  Ohio,  and 
Pennsylvania,  the  principal  producers  of  thismaterial,  showed  marked 
increases  in  value.  The  New  York  and  Pennsylvania  production  was 
chiefly  bluestone. 

Flagging. — ^There  was  a  small  increase  in  the  output  of  flagging 
from  $1,097,438  in  1906  to  $1,185,879  in  1907,  a  gam  of  $88,441. 
Ohio,  New  York,  and  Pennsylvania  were  the  largest  nroducers.  New 
York  and  Pennsylvania  decreasing  in  output,  and  Ohio  increasing. 

Rubble. — Rubble  increased  in  value  $31,332,  from  $525,108  in  1906 
to  $556,440  in  1907. 

Riprap. — ^The  value  of  the  sandstone  used  for  riprap  increased  from 
$231,654  in  1906  to  $289,419  in  1907,  an  increase  of  $57,765. 

Oruahed  stone. — Sandstone  for  crushed  stone  increased  in  value  in 
1907  only  to  a  small  extent  in  comparison  with  the  other  varieties 
of  stone.  In  1907,  the  production  was  1,336,314  short  tons,  valued 
at  $987,528,  as  against  1,257,508  short  tons,  valued  at  $889,894  in  1906, 
an  increase  of  78,806  tons  in  quantity  and  of  $97,634  in  value.  The 
average  price  per  ton  was  71  cents  in  1906  and  74  cents  in  1907.  The 
largest  part  of  the  output  is  used  for  concrete  and  roadmaking. 
Pennsylvania,  California,  and  Massachusetts  were  the  largest  pro- 
ducers. 

The  total  output  dues  not  include  sandstone  made  into  abrasives, 
such  as  grindstones,  whetstones,  oilstones,  and  pulpstones,  nor  does 
it  include  sandstone  ground  into  sand  and  used  tor  glass  sand,  mold- 
ing sand,  or  polishing  sand. 
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The  following  table  shows  the  value  of  the  sandstone  production 
in  the  United  States  from  1903  to  1907,  inclusive,  by  States  and 
Territories: 

Valv£  of  sandstone  proctuction  in  the  United  States,  190S-1907,  by  States  and  Territaries. 


State  or  Territory. 


1903. 


1904. 


1906. 


1906. 


1907. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Idaho 

Illinois 

Indiana 

Indian  Territory. 

Iowa 

Kansas 

Kentucky 

Louisiana , 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mi980uri 

Montana 

Nebraska 

Nevada 

New  Jersey 

New  Mexico 

New  York 

North  Carolina... 
North  Dakota..., 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

South  DiUcota 

Tennessee 

Texas 

Utah 

Virginia 

Washington , 

West  Virginia. . . . 

Wisconsin , 

Wyoming , 


Total. 


U2,933 
526,875 
61,172 
762,327 
389,132 
119,417 
11,856 
26,293 
32,651 


$12,788 
91,960 
63,950 
735,662 
281,142 
117,696 
9,320 
47,377 
22,681 


19,011 
102,128 
93,742 


2,170 

372,478 

121,350 

363,262 

49,402 


1,067 

2,370 

364,337 

7,610 

61,766,501 

600 


9,300 

130,616 

93,622 

8,315 

320)861 

74,868 

319,209 

44,455 

64,232 

142 

10,568 

236,426 

133,390 

61,755,524 

250 


1,793,379 

6,500 

2,912 

63,255,073 

163,067 

20,649 

114,381 

71,279 

4,471 

47,430 

252,204 

142,445 

91,849 


1,806,062 

2,996 

6,186 

62,641,510 

338,970 

24,868 

209,313 

70,168 

13,522 

88,185 

287,381 

158,503 

30,986 


S28,107 
66,658 
58,161 

686,668 

453,029 
62,618 
22,265 
29,116 
15,421 
2,198 
9,335 
79,617 

280,579 


$40,407 
33,149 
56,703 
642,166 
286,644 

11,969 

19,125 

30,740 

615 

5,600 

42,809 

125,123 


$48,673 

158,435 

94,275 

437,738 

299,443 

(«) 

24,001 

14,996 

15,425 


3,543 
46,831 
96,450 


12,964 

367,461 

123,123 

294,640 

27,686 

45,116 

120 

1,500 

294,719 

101,522 

61,831,756 

4,483 

1,065 

1,744,472 

12,914 

1,229 

62,487,939 

193,406 

8,716 

123,281 

43,429 

2,000 

124,910 

171,309 

161,741 

33,601 


9,533 
260,721 
65,395 
285,433 
20,961 
37,462 
6,899 


13,859 


300,204 
35,280 
39,216 
11,600 


215,142 

42,674 

6cl,905,892 

3,531 

44 

1,426,646 

40,246 

25,050 

62,724,874 

145,966 

14,136 

111,633 

137,529 

5,100 

109,500 

113,360 

181,966 

24,716 


11,262,259 


10,273,801     10,006,774      9,169,337 


o  Included  in  New  York. 
6  Includes  bluestone. 


d  Included  in  West  Virginia. 
«  Includes  a  small  value  for  Viiiginia. 
c  Includes  Connecticut. 


177.667 

12,450 

»el,078,117 

4,105 

3,260 

1,501,148 

43,403 

3,904 

62,064,013 

143,585 

16,523 

106,047 

24,298 


'&, 


« 107,026 
236,183 
32,252 


8,871,678 
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The  following  table  shows  the  value  of  the  sandstone  production 
of  the  United  States  in  1906  and  1907,  by  States  and  Temtories  and 


uses: 


Value  of  sandstone  production  in  the  United  States  in  1906  and  19Qn^  by  States  and  Ter- 
ritories and  uses. 

looe. 


St&U  or  Territory. 

Hough 
buildQ^ 

buildup. 

Oftniaur, 

Paviti^. 

Curhiog. 

Flagging. 

Rubble. 

AJabami 

114,975 

t.0.36 

2,225 

18,050 

29,655 

Aileoiu 

H358 

2,870 

100,483 

67,139 

ArVn^rMMj . .. .,  .-,,...- 

11.740 

299,000 

15,301 

m 

119,873  1 
B;642 
44,543 

H036 

CAUtorDift , „, 

Colorwlo. 

t40,522 

16, 225 

33/703 

Idtho.. ,„ 

5,088 
7,735 

^'^ 

3,061 
53,010 
35,272 
13,112 

6,803 

4,357 

574 

llfl,413 

4,040 
230^102 

756 
4,885 
19,240 

0,125 

1,600 

i|350 

140 

IUJboIj 

1,500 

2,500 

SO 
4,350 

50 
150 

IndlBiia 

ijidUn  Terrttory . , .  * ,  „ . 

S 

Iowa ..'. ' 

ao 

TOO 
41,762 

113 

0;297 

l^BOO 

4 

m 

0,546 
1,875 

400 

Kttniuw .   ^  ^ . .  L  . 

2,450 
1,200 

1,075 
1         3,460 

Kmatuckr- '  - 

irirrKTi^„ 

5,700  i 

IfanmnhiKH^th 

53,402 

6,i00 

Mkn^fEnTi                  .  , 

10.403 
31,209 

UlnfiMntA    . 

"•?S 

42,193 

31S 

3,708 
418 

M^fl«fi[iH_    _ 

3,115 
2,110 

HosttHiM 

Hebnolur,.... 

«^ 

375 
375,539 

'"'6,650' 

21,250 

3,225 

4&4,0d2 

2,000 

45  000 

KfnrMexloo 

3,010 
48  302 

Nevr  York 

374,278 

366,423 

Nortli  CarolLiu 

805 

North  Dakota..  .,      ..  , 

10 

310,250 

22,9HB 

2^,84^ 

510,200 

26,101 

350 

8,713 

OflO 

1,260 

27)  166 
21,071 
14,606 

20 

4 

Ohio 

34^,355 

8,650 

105 

835,841 

3CK350 

10,531 

21,302 

2,014 

250 

60,700 

32,186 

83,357 

4,900 

e,760 

25J,.y)9 
60 

383,457 
115 

30,69fl 
6,263 

Dft^fttinmij^  ■  ,      X  ^ 

Oivgixn — , .., 

1 

10IJ«804 

112,450 
32,300 

305,470 

320 
150 
630 
400 

277,033 
654 

75 

152,971 

Bduth'Dycou .„ 

27,875 
3  000 

Tf^T|^^**?fl  1  ,       -           -                       ,       -        m 

5,903 

ITUh.      .        -    ,..            

10, 7» 

m 

17, 645 

WuhlTwlnn 

03, 92a 

562 
100 
200 

2,410 

W«flt  vTrsUif*.... 

8,125 
75S 

10,185 
l,t20 
2,  COO 

14,418 

WjKKmBln....... 

WyJTtUfSg 

33,730 

23,084 
3,934 

Total... 

1,7«5,6« 

2,510,020 

284,0tlO  1     0B4.0B5 

1,074,300 

1,097,438 

525,108 

' 
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Riprap. 

Crushed  stone. 

Other. 

State  or  Territory. 

Road 
making. 

Railroad 
ballast. 

Concrete. 

TotaL 

Alftbaipa .....,, 

925,492 

1,625 

350 

63 

1,314 

• 

$40,467 
642,166 

Arizona                

:::::::::::::::::::: 

2,253 
5,515 

Arkansas 

1977 
178,548 

S22,952 
33.942 

California 

$585 

Colorado 

7,600           25,027 

286,544 
19,125 

""in 

Connwtlcut 

Idaho 

1 

niinois  

705 
1,200 

200 

1 

Indiftna                     

Indian  Territorv 

Iowa 

32 

150 

602 
1,345 

5,601 

Kansas 

42,'809 

125,123 

91533 

260,721 

65,305 
285,633 

Kentucky 

2,875 

7,500 

500 

100 

112,885 

Maryland 

8 
33,206 

Massachusetts 

2,350 

Michigan 

770 
7,531 
1,400 

465 
6,500 
1,000 

Minnesota 

11,619 

37,918 

8,542 

1,500 

153 

Missouri 

20,051 
37,462 
6^800 
215,142 
42,574 
M,  005, 802 

Montana , 

Nebraska 

18 
3,150 

New  Jersey 

9,400 

200 
30,324 

6,629 

1,600 

6,121 

636 

10 

10,247 

75 

New  Mexico 

New  York 

2,040 

6,600 

2,365 

North  Carolina 

North  Dakota 

Ohio         

38,350 
60 

6,800 
50 

19,300 

13,575 
2,075 

25,060 

2,724,874 

145^066 

14,136 

111,533 

37,520 

5,100 

160,500 

113,360 

-      181,066 

24,715 

Oklahoma,  r 

Oregon 

Pennsylvania 

66,626 
13,964 

34,000 
180 

108,391 

157 

100 

1,000 

103,120 
14,000 

2i,273 
50 
30 
152 
100 

South'Dakota 

Tennfl*sMe . . . , , 

Texas 

40,983 

9,000 

23,850 

Utah 

Virginia 

3,600 

Washington 

1,923 
1,076 
15,320 

563 
210 

West  Virelnia 

3,734 
5,403 

3,560 

12,105 
43 
75 

Wisconsin 

Wyoming ,   , 

Total 

231,654 

299,877 

178,717 

411,300 

96,144 

9,160,337 

a  Included  in  New  York. 


ft  Infilndea  Connccttout. 
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Value  qftantkUme  produced  in  the  United  States  in  1906  and  1907  ^  by  States  and  Terri- 
tories, and  uses — Continued. 

190r. 


stale  or  Territory. 

RoiKh 
buildup 

building. 

GanlHtor 

FaviHg. 

Curbing. 

FUggJii^. 

Hubble. 

Al*b«ni» - 

00,427 

4,325 

20,207 

ArlsoDA  »♦- -- 

13,113 

3,0S0 

H,3ia 

07,020 

Ark^nsB* 

215,453 
10,383 

1525 
4,761 
25,038 

tl«,095 
3;050 
30,987 

»i*50 
3,600 
40,974 

CAlltomb*. • ....- 

Colorado „ .  * .  * 

«35,100 

32,?tH 

Xd&ho ...*..- 

12,730 
3,464  , 
5,600 
3,705 

11,037 

37,210 
1,760 

38,779 

33,5t>l 
9,43« 

17,392 
8,550 
1,409 

83,513 

2,640 

144,673 

5,535 
4,120 
2,000 

5,737 
1,639 

Illltl<>1^..T ' 

1,900 

375 

50 
73 

tndtuia. .  .*.**............ 

325 

4,&W 
600 

Iowa     + ,..**. 

fCitJiiiaii.     ^^.^.. . 

600 
38,170 
30 
52,729 
ID,  ills 
109,270 
7,9n 
2tl,357 

28 
2,700 

13,112 
1  130 
1,643 

3,000 

1,204 
3,601 

K^'nt'i'^^yr- -                   --- 

"*  16,266' 

Marylaiid. 

100 

750 

10,215 
7,U00 

MichtgAO 

628 

l,9ti8 

325 

7Si2U 

10,440 
150 

32,450 
2,940 

MiMOurf 

MoKm-V.",....- 

3,830 
400 

Nibmtka* , . , - 

NewJerMV  ****,  ^  -* -..--  - 

:<a,75o 

1,460 

40U742 

3,050 

455 

840 

340 
50 

621,934 

• 

4,800 

1€0 

361,383 

47,000 
7,900 

Now  Mexico . , 

K«w  Yark      *,.     .,...*. 

308,397 

^,454 

455 

North  PftkoiA..*        ..... 

3,200 

228,777 

8,758, 

3,300 

181,914 

17,2SS 

795 

12,fi»0 

6, 153 

00 

Ohio....... 

nVljLlinTDB     .^^ ..^... .... 

373,224 

too 

46 

4tW,ZJ3 
14,745 
13,000 
12,562 
1,002 

5,500 

336,074 
85 
31 
315,307 
335 
90 
450 

460,072 
310 

45,041 
5,354 

Ottfon 

20d,661 

145,629 
00,015 

270,227 

5a4 

110, 109 

South  Pakota .*. 

19,45S 

2,340 

iL3oa 

Utah          ,  .  ..  .  .,...,-  ,  „ 

15,6^ 

663 

Virginia^ - 

W4iiiitiigt<>n .......  

16^680 
46,263 

la,  850 

95.640 
59,ij09 

2,525 

175,285 
333 

750 

Wert  VUi^a 

12,038 

"'I'M' 

000 

35,106 
9,402 

Wtnonnln  ....>. .  —  ....*.,^.. 
Wyoming 

4»,701 

Total .-, 

1,105,000 

2.a4B,7S3 

30S,520 

S64,i43 

1,3*0,516 

1,185,  S79 

55fl,440 
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Valv^  of  sandstone  produced  in  the  United  States  in  1906  and  1907,  by  States  and 
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ULprap. 

SH,£7a 

250 

I,a50 

2,  §80 

4,004 

Dniahed  stone. 

Othar. 

Stntp  or  Torrttory. 

Rwd 
mokii:^. 

Kailrofld 

Concrote. 

TotaL 

k\a\\a.mtL 

04,375 

437,  T3S 

AiHimnii    ^  ^  ^  ^. 

141,645 
66,025 
i>4,lfi2 
I8,flft5 

•"•SSS 

ArltAnEMhip 

mil 

108,344 

900 

Califomia., , ..„. 

21,560 

Coloredo.  * 

10 

290,443 

}^£ 

1,543 

40.831 
00,450 
13,SfiO 
241,333 
53,001 

&t£o 

301,216 

'•la 

Cann^tlcut ^. 

Idaho . -,. 

IIMdoIb , 

4ia 

1,«10 
171 

^ 

iTld^^TUJt  .    J,    T    J    .    1    .    ,                   i    -    T        -    ,    r    ,             ,        „ 

Iow&.  ■ 

Ifftnaiut^ ,          J      . .  .  .  . 

823 

2,025 

Kentucky , 

2,023 

1,672 

1,130 

U7 

122,107 

Mary  land 

HAaiacliiisGtts , 

18,653 

MJchigan 

3,000 

g,7sa 

Hinnesotft. „., 

31,510 

1,078 

7,575 

lliflHouri.....,..., 

If  otitana .,..».,...*.*,.„ 

"*'■*' 

Kflbraaka 

* 

50 
4,510 

New  Jersey,..,,...-.*.^  t..-^.- 

5,550 

300 

35,540 

Kew  Mexico .*... 

1,000 

NewYork,...,,.,....,...-..... 

Nnrth  C':AmllnM. 

i,93a 

8,235 

Nortli  Dakota.* 

Ohio..,, 

H222 
2,700 
427 
M,5ia 
1^,SW 

13,357 

21,200 
20,000 

21,118 

lao 

Oregon..^ 

109 

75,^ 

■ 

Ponn^ylviiTii^  ,.,-,,,., 

^660 

§0,060 

HBTl 
l^SOO 

304 

lis;  585 

Bouth*Dakotu 

TflDTlMWM^ .  J  .  J  . .    -  -  - 1 L 

Tflxafi, . ... 

15,565 

21, §50 

33,750 

Utah 

T ^ 

Virginia.,., ..„ 

Waablnston  -  * .....**,* 

6,730' 

4,goi 

7,fi3* 
110 

*M 

1,220 

WBstvrrKlnla .,..,., 

240 

27,W5 

i;381 

375 

704 

«107,SS6 

236,1^ 

Wiseoniiln,^......^-. .,, 

Wyoming 

3J,252 

Total , , 

2SB,419  1        .^]!?.4.^7 

1SI,473  (         ffitn.lHW 

123,750 

»,8C7tOre 

a  Included  in  New  York, 
ft  Includes  Connecticut. 


c  Includes  bluestone. 

(i  Included  in  West  Virginia. 


0  Includes  small  output  for  Virginia. 
BLUESTONE. 

Bluestone  as  quarried  in  New  York  and  Pennsylvania  increased 
somewhat  in  value  in  1907,  although  producers  and  dealers  generally 
reported  lack  of  demand,  and  therefore  of  production,  on  account  of 
financial  conditions. 

Bluestone  forms  a  prominent  industry  in  northeastern  Pennsyl- 
vania and  eastern  New  York.  This  stone  is  quarried  by  a  large 
number  of  small  (juarrymen.  who,  at  unoccupied  intervals,  get  out 
this  stone  and  sell  it  to  lar^e  aealers.  These  large  bu^rers  of  stone  also 
quarry  for  themselves,  and  the  best  figures  of  production  are  obtained 
from  them.  Besides  this  a  considerable  Quantity  is  sold  for  local 
use,  especially  for  flagging  and  curbing,  and  difficulty  is  experienced 
in  getting  reports  for  this  stone,  as  very  few  of  the  small  produceni 
keen  records  of  the  sales  made  by  them. 

The  bluestone  output  of  New  York  and  Pennsylvania  in  1906 

represented  22.05  per  cent  of  the  total  sandstone  output  in  the 

United  States;  in  1907  it  was  23.87  per  cent.    New  Jersey  alro 

produced  sandstone  known  to  the  trade  as  bluestone,  but  this  output 

18  included  in  sandstone. 
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The  total  valuefor  1907  was  $2,1 17,916,  as  against$2,021,898  for  1906, 
an  increase  for  1907  of  $96,018.  The  output  from  New  York  increased 
in  value  from  $1,138,934  in  1906  to  $1,356,555  in  1907,  or  $217,621; 
the  output  of  Pennsylvania  decreased  from  $882,964  in  1906  to 
$761,361  in  1907,  a  decrease  of  $121,603. 

Bluestone  for  building  purposes  decreased  in  value  from  $760,842 
in  1906  to  $585,341  in  1907,  or  $175,501.  Both  States  decreased  in 
value  of  production. 

Flagging  increased  in  value  from  $630^964  in  1906  to  $721,568  in 
1907,  an  increase  of  $90,604.  New  York  mcreased  in  value  of  output 
and  Pennsylvania  decreased. 

Curbing  increased  in  value  from  $405,894  in  1906  to  $560,403  in 
1907,  a  gain  of  $154,509,  New  York  increasing  and  Pennsylvania 
decreasing  in  value  of  output.  Bluestone  for  crushed  stone  and  for 
other  minor  purposes  increased  slightly  in  1907. 

The  following^  table  shows  the  vSue  and  uses  of  the  bluestone  pro- 
duced in  New  York  and  Pennsylvania  in  1906  and  1907: 

Value  and  uses  qf  bluestone  produced  in  New  York  and  Pennsylvania  in  1906  and  1907. 

1906. 


Stete. 

Building 
purposes. 

Flagging. 

Curbing. 

Crushed 
stone. 

other 
purposes. 

Total 
value. 

New  York 

$492,552 
268,290 

$365,483 
265,481 

$235,791 
170,103 

$600 
54,994 

$44,508 
124,096 

$1,138,934 

PflHTiffylvMila.  •■•••. a. -T 

882,964 

Total 

760,842 

630,964 

405,894 

55,594 

168,604 

2,021,808 

10O7, 


New  York 

FsmiTivaala. 

Total.... 


$374,369 
210,972 


586,341 


$468,045 
253,523 


721,568 


$431,663 
128,740 


560,403 


$2,675 
54,552 


57,227 


$79,803 
113,574 


193,877 


$1,356,555 
761,361 


2,117,916 


MARBIiE. 

The  marble  output  in  the  United  States  was  valued  at  $7,837,685  in 
1907,  as  against  $7,582,938  in  1906,  a  gain  of  $254,747. 

Tlie  commercial  output  of  marble  in  the  United  States  is  from  Ver- 
mont, New  York,  Georgia.  Tennessee,  Massachusetts,  California, 
Pennsylvania,  Maryland,  Alabama,  Alaska,  Oklahoma,  Kentucky, 
New  Mexico,  Utah,  Washington,  and  Idaho,  named  in  order  of  value 
of  output. 

Vermont  in  1907  produced  58.65  per  cent  of  the  marble  output  of 
the  United  States.  The  Vermont  output  was  valued  at  $4,596,724, 
representing  about  1,450,000  cubic  feet;  in  1906  the  value  of  the  pro- 
duction was  $4,576,913,  or  60.36  per  cent  of  the  total,  and  represented 
approximately  1,400,000  cubic  feet.  Vermont  marble  is  used  largely 
both  for  outside  building  and  monumental  work  and  also  for  interior 
decorations  in  buildings^  for  electrical  work,  mosaic  work,  etc.,  and  is 
sold  by  the  producers  prmcipally  as  dressed  stone. 

New  Yort,  exceeding  Georgia,  ranked  second  in  1907,  with  a  value 
of  $91 1 ,951  as  compared  with  $557,954  in  1906,  an  increase  of  $353,997. 
TTie  output  for  1907  represented  1 1 .64  per  cent  of  the  total. 
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Georgia,  which  ranked  second  in  1906,  ranked  third  in  1907,  with  an 
output  valued  at  $864,757  as  against  $919,356  in  1906 — a  decrease  in 
1907  of  $54,599.  In  1906  the  value  represented  about  875,000  cubic 
feet  and  in  1907  about  807,000  cubic  feet.  Most  of  the  marble  of  this 
State  is  sold  rough  by  the  quarrymen  to  the  manufacturers.  The 
demand  for  buildmg  marble  was  reported  as  very  light  after  the  first 
of  September,  the  output  thus  remaming  practically  as  !n  1906. 

Of  the  other  States,  Alabama,  Alaska,  Califomia,  New  Mexico, 
Tennessee,  and  Utah  increased  in  value  of  output,  while  Maryland, 
Massachusetts,  Nevada^  Pennsylvania,  and  Wyoming  decreased. 

Alabama  marble,  which  has  recently  entered  the  market,  has  found 
favor  both  as  a  building  and  as  a  monumental  stone.  Alaska  showed 
a  healthy  increase  in  value  of  output,  a  description  of  the  quarries  being 
given  by  Chas.  W.  Wright « in  Bulletin  345  of  the  United  States  Geo- 
iodcal  Survey. 

From  Colorado  development  work  and  installation  of  machinery  was 
reported  on  marble  and  onyx  property  in  Gunnison  County,  but  there 
has  been  as  yet  no  commercial  output. 

The  Idaho  output  was  very  small  and  only  used  locally  for  building 
and  for  burning  into  Ume. 

The  Kentucky  output  was  "onyx"  marble  from  Cave  City,  Barren 
County. 

Development  work  was  done  on  deposits  of  marble  in  Nevada  in 
1907  and  some  marble  will  probably  be  shipped  in  1908.  A  descrip- 
tion of  a  Nevada  marble  deposit  is  given  in  Bulletin  340  of  the  United 
States  Geological  Survey.^ 

The  output  from  Oklahoma  is  from  Marble  City,  Sequoyah  Comity. 

Building  storie, — The  value  of  building  marble,  rough  and  dressed, 
was  $2,859,237  in  1907,  an  increase  of  $76,617  over  the  value  for  1906, 
which  was  $2,782,620.  The  total  for  1907  includes  $954,092  for  rough 
building  and  $1,905,145  for  dressed  building;  in  1906  the  rough  buifi- 
ing  marble  sola  was  valued  at  $1,222,695  and  the  dressed  Duilding 
stone  at  $1,559,925,  a  decrease  in  1907  of  $268,603  for  rough  stock, 
and  an  increase  of  $345,220  for  dressed  marble.  The  value  of  Ver- 
mouths production  of  marble  for  building  was  $1,204,212,  or  42.12  per 
cent  of  the  total.  This  was  chiefly  dressed  stone.  New  York,  whose 
output  is  represented  principally  by  dressed  building  marble,  pro- 
duced 25.80  per  cent  of  the  total  building  stone,  with  a  value  of 
$737,634.  The  Geor^a  output  was  valued  at  $433,457,  or  15.16  per 
cent  of  the  total.     This  was  almost  entirely  for  rough  stone. 

Monumental  stone. — Monumental  marble  was  valued  at  $2,640,130 
in  1907,  and  at  $2,657,813  in  1906,  a  decrease  of  $17,683  for  1907.  In 
1907  the  value  oi  rough  stock  was  $596,130  and  of  dressed  monu- 
mental stone  $2,044,000;  the  corresponding  figures  for  1906  were 
$442,941  for  rough  monumental  stock  ana  $2,214,872  for  dressed 
monumental  stone,  an  increase  in  1907  of  $153,189  in  value  of  rough 
stock  and  a  decrease  of  $170,872  for  dressed  stone. 

Vermont,  with  a  value  of  $2,044,029,  produced  77.42  per  cent  of  the 
total  monumental  marble;  Georgia  produced  13.36  per  cent;  and 
New  York,  with  5.11  per  cent,  ranked  third. 

a  Mineral  Resources  of  Alaska,  1907,  Report  on  Progress  of  Investigatioiu  In  1W7,  by  A.  H.  Brooki 
and  others:  Bull  U.  S.  Oeol.  Survey,  No.  345, 1908. 

b  Darton,  N.  H.,  Investigations  relating  to  building  stones  by  the  United  States  Oeologioil  8iil^ 
vey  in  1907:  Contributions  to  Economic  Geology,  pt.  1,  Bull.  U.  8.  OeoL  Survey,  No.  34Q»  IWB. 
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Interior  worh — ^Vermont,  Tennessee,  California,  and  Massachusetts 

Eroduced  most  of  the  marble  for  interior  work,  the  total  value  for  1907 
eing  $1,900,952,  as  against  $1,722,445  for  1906,   an  increase  of 
$178,507  for  1907. 

Other  marble. — Rough  stone  for  other  piirposes  includes  waste  stone 
sold  to  lime  burners,  carbom<>acid  factories,  pulp  mills,  and  for  road 
material;  and  dressed  stone  includes  stone  tor  mosaics  and  electrical 
work. 

The  following  table  shows  the  value  of  the  marble  production  in 
1906  and  1907  oy  States  and  Territories  and  uses: 

Value  of  the  marble  product,  1906  and  1907,  by  States  and  Terntories  and  uses, 

10Oe. 


Rcnii^. 

Diwsed. 

state  wTtrrttary. 

Bund- 
ing. 

Monu- 
mental. 

Other 
pur- 
poses. 

Build- 
ing. 

Monu- 
ment&if 

Onm- 
inen- 
tal. 

Interlof 
lion. 

Other 
poaes. 

ToUL 

AtabtiiiiA ... 

t36,fi00 

148,500 

flO,000 

tSa^OOO 

AlAA^A    , 

i^ojono 

16,900 
103,048 
019,350 
170,4^ 

Arfcftniuj.     .    ,, 

7,000 

10,638 

425,366 

'"^'fi.'ooo' 

12,400 

5,210 

332,600 

10,400 

15 

'■  "'  6o6" 

30,200 
560 

'"\]m 

52,756 
1,000 

175,666 
9,495 
10,600 

7,500 

2,400 

02,500 

50,600 

113,380 

CUlfomlA..     ^**, 

8,300 
2^,000 

t2,000 

173,000 

tl,600 

Gfloivla.... 

MArvbtMl 

MfBoQuri... 

N«yftd».* 

100 

140,&«4 

6,000 

27Ufia4 

New  MJaxfoow 

4,000 

125,766 
40,100 

13,500 
6,000 

"5;666' 

""a^ooo' 

6,500 
358,100 

"2i;266' 

500 

P^inqylTUiift,-... 

Tiupaawa. ..., 

240,^53 

16,306 

210,421 

557,  %4 

171,632 

635,821 

t,400 

Vennont 

186,020 

4,607 
3, 065 

ff77,319 

2,007,777 
5,000 

32,522 
5,000 

1,007,001 
45,000 

21S,304 

4,5T5,ei3 

«5C>,g^ 

WyomlDi^^i.... — 

1,000 

i,OOQ 

Toua. 

1,232,0015 

442.  »4l 

129,533 

um,^ 

a,2H,S72 

44,523 

1,7^,445 

246,00* 

7.^,938 

10Or. 


Rough. 

Dreeaed. 

state  or  Territory. 

Build- 
ing. 

Monu- 
mental. 

Other 
pur- 
poeee. 

BuOd- 
ing. 

Monu- 
mental. 

Oma- 
men- 
tal. 

Interior 
decora- 
tion. 

Other 
pur- 
poees. 

Total. 

Alabama 

•67,780 
35,250 
20,054 

385,704 

91,226 

$4,537 

18,900 
2,660 
4,500 

18,000 

S2,500 

200 

153,702 

2,000 

$532 

$85,475 

A^a«W 

38,110 

r4Vl<f'«rifii^    . 

13,100 
334,600 

1,500 
76,700 

429 
47,753 

183,285 

Georgia 

864,757 

Tdi^tifT 

CJ 

Kentucky 

12,500 
10,000 
97,542 

*2,'895' 
14,500 

12,500 

V^rylAn^ .    . 

25,653 
242 

6,400 

2,040 
2,493 

41,750 
61,800 

10,180 
35,050 

*'$8ii* 

96,918 

Massacimaetts 

212,438 

Mifleouri 

(*) 

Nevada 

New  Mexico 

NewYork 

2,000 

147,119 

15,000 

17,667 

111,185 

1,050 
68,565 
1,325 
1,250 
10,500 

560 
19,624 

1,500 
690,515 

1,000 
66,286 

200 

625 

10,000 

480 

600 
9,842 

25*666' 
71,000 

/  7,535 

911,951 

16,805 

3,800 
39,500 

53,687 
25,500 

17,235 

3,000 

2,500 

1,874,689 

118,539 

TfVirMWflffi 

427,463 

688,148 

fTtaii 

2,500 

VermoDt 

126,438 

169,340 

226 

1,077,774 

24,039 

1,183,940 

140,278 

4,596,724 

i^ 

Wvomliur. 

Total 

954,092 

596,130 

147,669 

1,905,146 

2,044,000 

25,050 

1,900,952 

264,647 

7,837,685 

o  Included  in  Waahington. 

» Included  in  limestone  to  prevent  diadoeure  of  individual  figurea. 

c  Indudea  Alaaka. 

d  Included  in  New  Mexico. 

« Included  inltmeatone. 

/  Indudea  Idaho  and  Waahington. 
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The  following  table  shows  the  value  of  the  marble  produced  in  the 
Jnited  States  ftom  1903  to  1907,  mclusive,  by  States  and  Territories: 

Value  of  marble  produced  in  the  UnUed  Suites,  190S-1907,  by  States  and  Territories, 


State  or  Territory. 

1903. 

1904. 

1906. 

1906. 

1907. 

AlabaniA 

(«) 

1-1 

»7,659 
MO,  714 

^.«» 

965,475 

Alaska..              

«710 

88,110 

Arizona 

(«) 

Arkann^fi.  ... 

1,000 
95,540 

16,900 
103,048 

California 

178,329 
5^,605 

183,285 

Conpect'cut ^ . 

Georgia ' 

774,560 

010,366 

864,757 

Idaho 

06,018 

ITentuckv 

Ma^iaS..;;;;;;;.;.;.:;. ;    :::::::::::: 

83,672 
154,228 

73,814 
183,388 

138,404 
166,360 

176,406 
271,984 

500 
557,064 

Massachusetts 

Missouri 

212,438 

Nevada 

New  Mexico 

4,365 

4,250 

-.566,987 

4^,741 

2,200 
795,721 

«7,535 

New  York 

011,051 

North  Carolina 

Oklahoma.     .. 

16.805 

PAnnnylvania 

93,200 

485,906 

3,200 

3,011,505 

40,117 

3,100 

/91,300 

90,3^' 

505,259 

3,050 

23,096 

2,000 

950,916 

97,887 

582,220 

1,150 

4,4It» 

60,UO 

2,50C 

m,632 

635,821 

1  400 

4,576,013 

50;965 

1,000 

118,530 

TenneMee 

Utah 

Vermont 

«.«».«. 

Washington 

Wyoming 

OiherStetes 

Total 

1    5,362,686 

6,297,835 

7,129,071 

7,de,038 

7,837,686 

olnohKled  hi  "  Other  States." 

b  Included  in  Washington. 

e  Included  in  New  Mexico. 

d  Included  in  limestone. 

<  Includes  Idaho  and  Waahington. 

/Includes  Alabama,  Arizona,  Connecticut,  ICiseoorl,  and  New  MbxIoo. 

9  Includes  Alabama,  Alaska,  Arizona,  Arkansas,  Conneotkmt,  and  Miaaoiul. 

The  following  table  shows  the  various  uses  to  which  the  maftle 
quarried  in  1903,  1904,  1905,.  1906,  and  1907  was  put: 

Distribviion  and  value  ofovXjnU  ofmarhle,  2903-1907,  among  variouB  use9. 


Use. 


Sold  by  producers  in  rough  state. 

Dressed  for  building 

Omamen  tal  purposes 

Dressed  for  monumental  work. . . 
Interior  decoration  in  buildings. . 
Other  uses , 

Total 


1002. 


12,275,420 

1,088,302 

7,300 

056,870 

670,913 

86,368 


5,044,182 


1003. 


12,454,263 

1,111,072 

51,350 

1,062,330 

663,553 

20,100 


5,362,686 


1004. 


12,500,052 

968,6n 

21,554 

1,2U,380 

1,257,963 

219,206 


6,207,836 


1006. 


82,067,548 

1,166,450 

13,643 

1,170,270 

1,682,661 

106,506 


7,129,071 


1006. 


81,705,160 

'^1,550,906 

44,523 

2,214,872 

1,722,445 

246,004 


7,582,988 


1907. 


11,007,80) 

•^1,005, 14f 

25, 0» 

2,044,00 

1.000,06 

264,6^ 


7,837,6 


LIMESTONE. 

The  value  of  the  limestone  in  this  report  does  not  include  the  val 
of  the  stone  burned  into  lime  or  the  value  of  the  lime  burned,  t 
being  given  in  a  special  report  on  lime.    A  large  quantity  of  limest^ 
used  in  the  manufacture  of  Portland  cement  is  also  not  includec 
this  report,  as  its  value  enters  into  and  is  included  in  the  value  of 
cement. 

The  total  limestone  output  increased  in  value  $4,410,489  in  1 
or  from  127,327,142  in  1906  to  $31,737,631  in  1907.  In  1906 
ncrease  over  $26,025,210,  the  value  for  1905,  was  $1,301,932. 
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large  increase  in  1907  was  in  the  value  of  crushed  stone,  which  gained 
$2,602,188  and  in  blast  furnace  flux  which  gained  $1^531,797.  Other 
increases  in  value  were  in  paving,  curbing,  rubble,  nprap,  and  in  the 
stone  used  by  sugar  factories,  paper  mills,  carbonic-acid  plants, 
alkali  works,  glass  ^  works,  and  tor  other  miscellaneous  purposes. 
Limestone  for  building  and  flagstones  decreased  in  value. 

The  chief  States  producing  limestone  in  1907  were,  in  order, 
Pennsylvania,  Illinois,  Indiana,  Ohio,  New  York,  and  Missouri,  each 
reportmg  over  $2,000,000.  In  1906  the  rank  of  production  for  these 
States  was  Pennsylvania,  Indiana,  Ohio,  Illinois,  New  York,  and 
Missouri — Illinois  becoming  second  in  1907  in  place  of  Indiana  and 
pushing  Ohio  to  fourth  place.  The  combined  output  of  these  six  States 
m  1907  amounted  to  $21,839,006,  or  68.78  per  cent  of  the  total;  in 
1906,  these  States  produced  $18,751,122,  or  68.62  per  cent  of  the 
total.  The  increase  for  these  six  States  would  account  for  over 
$3,000,000  of  the  total  limestone  increase,  but  it  must  be  borne 
in  mind,  that  Indiana  did  not  increase  but  decreased  somewhat 
in  value  of  output.  Other  States  reporting  a  value  of  over  $500,000 
were  Wisconsin,  Kentucky,  West  Vii^nia,  Kansas,  Michigan,  Minne- 
sota, Alabama,  Iowa,  and  Colorado;  in  1906  these  States  ranked  as 
follows:  Wisconsin,  Kansas,  Kentucky,  Michigan,  Minnesota,  West 
Virginia,  and  Alabama. 

In  1907  thirty-one  States  and  Territories — ^Alabama,^  Arizona, 
Arkansas^  California,  Colorado,  Connecticut,  Florida,  Georgia,  Idaho, 
Illinois,  Iowa,  Kentucky,  Michigan,  Minnesota,  Missouri,  Nebraska, 
New  Jersey,  New  Mexico,  New  York,  Ohio,  Oklahoma,  Pennsylvania, 
Rhode  Island,  South  Dakota,  Texas,  Utah,  Vermont,  Virginia,  Wash- 
ington, West  Virginia,  and  Wisconsin — increased  in  the  value  of  their 
limestone  output;  the  remaining  ten  States — Indiana,  Kansas,  Maine, 
Maryland,  Massachusetts,  Montana,  North  Carolina,  Oregon,  Tennes- 
see and  Wvoming — showed  decreases. 

States  snowing  notable  increases  were  Alabama,  Arizona,  California, 
Colorado,  Illinois,  Missouri,  New  York,  Ohio,  Pennsylvania,  West 
Virania,  and  Wisconsin. 

The  increase  in  Alabama  and  Arizona  was  in  value  of  furnace  flux, 
reports  being  obtained  for  the  first  time  from  smelting  plants  in  Ari- 
zona. In  California  there  was  an  increase  in  flux  and  also  in  quantity 
of  stone  reported  as  used  by  suMr  factories.  The  price  of  California 
stone  was  reported  as  much  higner  than  in  previous  years  on  account 
of  conditions  of  labor  and  high  cost  of  production  occasioned  by  the 
earthquake  of  1906.  The  Colorado  increase  was  in  value  of  flux  and 
in  more  complete  returns  for  stone  used  in  sugar  factories.  The  large 
gain  in  Illinois  of  $832^015  was  due  to  the  largely  increased  demand 
For  crushed  stone.  This  State  produced  in  1907  18.84  per  cent  of  the 
total  limestone  value  of  crushed  stone  and  11.68  per  cent  of  the  total 
value  of  crushed  stone  for  the  United  States.  The  increase  in  New 
Yoric  was  in  value  of  crushed  stone^  furnace  flux  and  stone  sold  to  or 
used  by  alkali  works,  carbonic-acid  plants,  paper  mills,  etc.  The 
increase  for  Ohio  was  in  value  of  crushed  stone,  flux,  and  stone  used 
bv  or  sold  to  fdkali  plants,  glass  works,  carbonic-acid  plants,  etc. 
Tjie  output  of  Pennsylvania  and  West  Vir^nia  was  also  increased  by 
the  production  of  more  crushed  stone  than  m  preceding  years. 

mtUding  $Ume. — ^Limestone  for  building  purposes,  mcluding  rough 
and  dressed  stone  sold  by  the  producers,  was  valued  at  $4,580  ^22ft  \sv 
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1907.  as  against  $5,098,631  in  1906,  a  decrease  of  $518,405.  In  1906 
the  decrease  from  the  1905  value,  $5,312,183,  was  $213,552. 

The  rough  building  stone  sold  by  the  quanymen  in  1907  was  valued 
at  $2,593,875,  the  (fiessed  stone  at  $1,986,351;  the  figures  for  1906 
were  rou^h  stone  $2,730,612,  dressed  stone  $2,368,019— a  decrease  of 
$136,737  m  rough  stone  and  of  $381,668  in  dressed  stone. 

Indiana  with  an  output  of  building  stone  valued  at  $2,378,008  pro- 
duced 51.92  per  cent  or  the  total  buflding  limestone  in  1907;  in  1906 
the  output  was  $2,636,421,  or  51.71  per  cent  of  the  total — a  decrease  in 
1907  of  $258,413  for  the  State.  This  building  stone  is  quarried  princi- 
pally in  Lawrence  and  Monroe  counties  ana  is  universally  known  as 
"Bedford  limestone,"  from  the  town  of  Bedford,  Lawrence  County, 
the  shipping  center  for  a  large  quantity  of  the  stone.  Although  used 
chiefly  for  ouilding  purposes  some  of  this  stone  is  sold  for  nagging 
curbing,  monumental  stone,  crushed  stone,  furnace  flux,  and  a 
quantity — not  included  in  this  report — for  making  cement  and  lime. 
The  total  value  of  the  output  from  Lawrence  County  in  1907  was 
$1,413,280;  from  Monroe  County,  $908,612,  a  total  of  $2,321,892  for 
the  two  coimties;  in  1906  the  total  for  the  two  counties  was  $2,622,805, 
with  a  value  of  $1,460,743  for  Lawrence  County  and  of  $1,162,062  for 
Monroe  County,  a  decrease  of  $300,913  in  the  total  for  1907  of  $253,450 
for  Monroe  County  and  of  $47,463  for  Lawrence  County.  The  total 
product  of  these  coimties  in  1907  was  7,849,027  cubic  feet  of  stone,  of 
which  4,930,055  cubic  feet  were  sold  rough  and  2,918,972  cubic  feet  as 
sawed  or  cut  stone.  In  1906  the  total  quantity  was  9,282,004  cubic 
feet^  of  which  5,586,282  cubic  feet  were  rough  stone  and  3,695,722 
cubic  feet  were  cut  or  sawed  stone.  These  fibres  for  1907  do  not 
include  256,960  tons,  valued  at  $110,525,  sold  for  rubble,  riprap, 
crushed  stone,  flux,  etc.  The  decrease  in  both  quantity  and  vaJue  of 
output  accoros  with  the  statements  of  the  quarrymen,  who  reported 
less  demand  during  1907,  especially  the  last  naif,  than  in  1906.  The 
average  price  per  cubic  foot,  including  rough  and  sawed  stone,  was  30 
cents  m  1907;  in  1906  it  was  28  cents. 

Missouri  ranked  next  to  Indiana  in  the  production  of  building  lime- 
stone, the  value  of  the  output  for  1907  being  $538,114  as  against 
$690,625,  a  decrease  of  $152,511.  This  stone  is  principally  from  Car- 
thage, Jasper  County. 

Paving. — ^Limestone  used  for  paving  increased  slightly  in  1907.  from 
$531^75  in  1906  to  $545,300  in  1907,  an  increase  of  $14,025.  lUinois 
and  Pennsylvania  supplied  the  largest  part  of  this  material. 

Curbing, — Limestone  for  curbing  incroased  in  value  from  $289,615 
in  1906  of  $378,853  in  1907,  a  gain  of  $89,238.  Indiana  gave  the 
largest  output  for  this  class  of  stone. 

Flagging. — ^Flagging  decreased  in  value  from  $109,632  in  1906  to 
$84,076  in  1907,  a  loss  of  $25,556.  Indiana  and  Missouri  had  the 
largest  productions. 

nuhhte. — ^Limestone  for  rubble  increased  from  $924,275  in  1906  to 
$1,067,445  in  1907,  a  gain  of  $143,170.  Illinois,  Missouri,  and  Minne- 
sota reported  the  largest  productions. 

Riprap. — ^Limestone  for  riprap  increased  from  $550,385  in  1906  to 
$620,328  in  1907,  a  gain  of  $69,943.  Missouri,  Minnesota,  Illinois,  and 
Ohio  reported  the  largest  productions. 

Crushed  stone. — ^The  largest  item  in  value  of  the  lim^tone  produc- 
tion is  for  stone  crushed  and  used  for  road  making,  railroad  oallast. 
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concTetei  etc.^  which  in  1907  was  valued  at  $13,675,453,  representing 
23il32,897  short  tons;  in  1906  these  figures  were  20,286,589  short  tons, 
valued  at  $11,073,265,  an  increase  in  1907  of  3,246,308  short  tons  in 
quantitv  and  of  $2,602,188  in  value.  In  1906  the  increase  over  1905, 
when  the  output  was  reported  as  19,334,168  short  tons,  valued  at 
$10,487,638,  was  952,421  short  tons  in  quantity  and  $585,627  in  value. 

In  1907  the  total  was  divided  into  9,619,178  short  tons,  valued  at 
$5^860,977,  for  road  making;  8,122,342  tons,  valued  at  $4,144,345,  for 
railroad  ballast,  and  5,791,377  tons,  valued  at  $3,670,131,  for  con- 
crete, which,  compared  with  the  itemized  output  for  1906 — road  mak- 
ing, 6,685,781  tons,  valued  at  $3,857,500;  railroad  ballast,  8,106,850 
tons,  valued  at  $3,899,396;  concrete,  5,493,958  tons,  valued  at 
$3,316,369 — shows  an  increase  of  2,933,397  tons  in  quantity  and  of 
$2,003,477  in  value  for  road  making,  15,492  tons  and  $244,949  for  rail- 
road ballast,  and  297,419  tons  and  $353,762  for  concrete. 

It  is  possible  that  the  large  increase  in  crushed  stone  for  road 
making  contains  some  stone  used  for  concrete,  many  of  the  operators 
reportmg  that  they  were  unable  to  subdivide,  except  approximately, 
their  total  output  of  crushed  stone,  not  knowing  the  exact  use  which 
was  to  be  made  of  the  stone.  The  average  price  per  short  ton  in 
1907  was  68  cents  compared  with  55  cents  in  1906. 

Illinois  ranked  first  in  1907  in  the  production  of  crushed  Umestone, 
followed  by  Ohio,  New  York,  Pennsylvania,  Missouri,  Indiana,  Ken- 
tucky, Wisconsin,  and  Kansas  in  the  order  named.  These  nine 
States,  each  reporting  values  ranging  from  $2,576,155  to  $489,709, 
represented  83.46  per  cent  of  the  total  value  of  crushed  Umestone. 
Ohio,  Illinois,  and  New  York  had  the  largest  output  for  road  mak- 
ing, rennsylvania,  lUinois,  and  New  York  for  railroad  ballast,  and 
l^nois,  New  York,  Missouri,  and  Pennsylvania  for  concrete. 

Furriace  flux. — Next  to  crushed  stone  the  largest  production  of 
limestone  is  that  for  furnace  flux,  which  was  vcdued  at  $9,144,489 
in  1907  as  against  $7,612,692  in  1906,  an  increase  of  $1,531,797 
for  1907.  These  figures  represent  outputs  of  17,119,297  long  tons 
in  1907  and  16,077,202  long  tons  in  1906,  a  gain  in  1907  of  1,042,095 
long  tons.  The  average  value  per  ton  increased  from  47  cents  in  1906 
to  63  cents  in  1 907.  Pennsylvania,  Ohio,  Alabama,  and  West  Virginia 
are  the  ranking  States,  Pennsylvania  producing  41.88  per  cent  of  the 
total  quantity.  Most  producers  report  increased  prices  per  ton  due 
to  increased  cost  of  production.  This  was  especially  true  in  CaU- 
fomia.  In  Indiana  tor  perhaps  the  first  time  a  quantity  of  the 
waste  stone  from  the  quarries  in  the  Bedford-Bloomington  district 
was  utilized  as  furnace  flux,  it  being  sold  at  a  very  low  price  loaded 
on  cars  for  shipment,  mostly  to  Chicago. 

Quantities  of  stone  used  or  sold  in  many  States  for  the  purpose 
of  sugar  refinrog  have  warranted  a  separation  of  this  stone  from 
other  chemical  industries. 

Other  purjmes. — ^This  heading  includes  stone  quarried  and  used  by 
alkali  works  in  New  York  and  Michigan  in  the  manufacture  of  all  kinds 
of  alkaline  salts;  stone  sold  to  glass  factories  in  Pennsylvania,  Ohio, 
Missouri,  Indiana.  IlUnois,  and  New  York;  also  stone  sold  to  paper 
mills,  to  fanners  for  burning  into  lime  to  be  used  as  a  fertilizer,  and 
to  carbonic-acid  plants.  It  also  includes  some  stone  sold  for  the 
lYiRlring  of  whiting,  mineral  wool,  and  for  many  minor  uses. 
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The  following  table  shows  the  value  of  limestone  produced  in  the 
United  States  in  1906  and  1907  by  States  and  Territories  and  uses: 

Value  of  the  prodwction  of  limestone  in  the  United  States  in  1906  and  1907  y  by  States  and 

Territories  and  tises. 

10OG. 


State  or  Territory. 

Rouj^ 
buUding. 

Dressed 
building. 

Paving. 

Curbing. 

Fudging. 

Rubble. 

RlpraiK 

1200 

40 

7,561 

8,986 

122,394 

$67,028 

AiiEonA 

ArlmisAif 

37,612 

$621  1  .. 

California 

saoo 

•6,000 

2,600  1 

Colorado 

3,163 

Ooripecticnt 

Florida..     . 

aoo 

2,840 

1,060 

Qeoreia 

350 

670 

Tdaho 

Illinois 

105,410 
1,109,762 
500 
105,203 
95,009 
116,164 

25,341 
1,466,659 
600 
31,350 
36; 828 
93,675 

i76,646 
6,731 

3,666 
174, 135 

$7,776 
24,798 

378,682 
24,264 

3,622 
84,553 
34,3fil 

6;854 

48,823 

Indiana 

10, 780 

Indian  Territory 

Iowa 

6,627 

17,492 

760 

8,030 
14,081 
16,387 

7,632 
4,878 
1,123 

35,810 

KWY"IM1 

18, 4M 

Kentucky 

22,368 

MAinA     ' 

Maryland .\.. 

8,393 
775 

9,368 
124,651 
802,627 

6,117 
30,686 

2,106 

1,800 
180,627 

44 

20 

715 

Massachusetts 

Michigan 

641 
132,385 
387,998 

90,723 

4,629 

9,100 

150 

7,600 

76 

4,867 
8,516 

4,664 
112,666 

875 
11,878 

1,204 

MJnn^OtA- 

11,696 
24,782 

51,476 
101,755 

Missouri 

Montana 

Nebraska 

1,230 

10,200 

20, 1«) 

New  Jersey 

New  Mexico 

2,400 
12,092 

2,400 
is! 458 

New  York 

64,506 

4,100 

10,648 

11,229 

North  Carolina 

Ohio 

155,905 
2,860 
3,000 
74,625 

7,894 
900 

1,480 

1,100 

478 
741 

6,395 
3,440 

86,215 

11.000 

200 

Oklahoma 

Oregon 

180 
1,453 

Pennsylvania 

8,728 

139,643 

2,300 

8,480 

4.flfiQ 

Rhode  Island 

South  Dakota 

400 

18,507 

38,705 

11,192 

6,334 

3,448 

1,200 

461 

136,272 

Tennefl"<4r- 

7,400 
10,949 
600 
2,000 
1,680 

4,212 
407 

62 

U,136           7,422 
6,604           12.  MS 

Texas 

32,929 

Utah 

i;300 
600 

' 

Vermont 

1 

323 

Viiglnia 

275 

West  Virginia 

746 
33,808 

Wisconsin 

26,010 

32,271 

27,473 

11,464         71JW7 

Wyowiing                   

'«0 

' 

Total 

2,730,612 

2,368,019 

531,276 

289,615 

100,632  1    fiQ4.97S 

6S0,»6 

STONE. 


60i 
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CroibAd  ^tona. 

Floz. 

Sugar 
etc 

Other, 

State  or  T«rrltorr. 

Road 

m.a.king. 

baliut. 

ConcTttte. 

Total, 

A1bImb)».  w,... .--->---- 

f9,»0 

17,280 

t473,0a2 

3579.344 

AliMOOM ._- 

40 

ArkMiMJi ....  . 

i.eoo 

fOD4 
8,500 

tl.OOO 
SOO 

450 
10,062 

48.844 

CiHionilA. .                .    . 

35,000 

301,013 

•22,064 
30,502 

*'m]oi)ii 

80.306 

Cctortdki, ,.,,..-- 

373.166 

CauHetlraf...,. 

1,171 

Floild* 

100 
1,050 

1,460 

Oaonlft , 

m 

iO,4l7 

40 
12.600 
17.433 
9,465, 

10,043 

14th?, . . ,  , . . ,  , 

12,000 

nUnoJi 

moaa 

32],an 

389,055 

ieo,og&' 

a6.3Sg 
133,173 
212,737 

700.907 
no,  322 
20.000 
142.  m 
34.32§ 
fiO,327 

%»4.282 
210,124 

9.410 
18,060 

2.942,331 

TmHitnfv 

3,725,606 

Indf  AQ  Tftrrftory 

44,623 

low»,.....,.--^'... 

38,180 
S32,sn 

8.129 

21,087  1 

7,971 

493,816 

ICmiM 

5 

840.203 

15,170 

795,408 

100 

224,330 

3,625 

11,501 

2.000 

lfftlMf^<l.... 

30p5» 

110,^ 

iep0e4 

736 

170,040 

0.S75 
«l,517 
150 
2S.KI 
134,  MO 
0.000 
105,2Se 

iotS 

Mlditaii. 

7S,437 
B0.23O 
2H,311 

109,442 

S,04l 
330,752 

6l,SfS2 
117.150 

^15, 136 

6W2» 

fiSSSti;;::;:::::.:::: 

1.041 

38,106 

033,115 

Mknorl „ 

Montena 

1,988,334 
141,083 

Vw  Jwmj  1"//.  V. . . .'.' 

16,000 
4,  WO 

2S.flfiO 
7.1150 

10H.W3 
324,940 

112.335 
10,1IGO 
0.000 

404,014 

30.801 

43 

260 
i.OOO 
17,714 

270,381 
221,141 

HiwlfeSco 

125.  «3 

Jrtw York, ,„.„„,,.  „ 

North  Carolina, 

£84,361 
30,«83 

«Er4,346 
9,000 

304.0.90 

22[,192 

2,ao4,ra4 

30.  .'^ 

Ohio.,.,, .,..„. 

OklAhaEQA 

407.  DD5 
00,000 

280,460 
7,700 

1,013,497 

48,800 

86.457 

3.230 

SOQ 

41,3»4 

3.025,036 
137.301 

Ornffwv , . . . .  X . ,  L . .  I  .  ] .  - 

3,600 
70,073 

7,480 

Bkukfylvanift 

2^1,200 

002,128 

480,882 

3,168,180 
078 

4, 806, 130 

Rhode  tiJuid 

07J^ 

Bonth  DaIeoU , 

101,000 

75.003 

30,685 

15 

2,000 

18,700 

173,337 
1,133 

10,400 

l^oaoMK .,. 

38»725 
3,390 
13.090 

m 

102.au 

^,000 

139,337 
76.7*4 

106,  on 

350 

210.707 
38.831 
613.113 

71,972 

3,50fi 

3,900 

250 

1,224 

4f^1.0S2 

TftXM , 

339.125 

tlt4h_„,„.„ 

23,910 

248.868 

Varmont.. 

""io^ofio" 

*'**«7,'W 
BIO 

14,7% 

Vtratol* 

390.343 

WMhhKUm...., 

Woit  WnrLEit* 

8,701 

6.805 

7,940 

51,  «1 

400 
1,137 

22,713 

49,L92 
62§,002 

WImmuiTT.....  .        . 

891. 74a 

Wyoming 

53,783 

Toul... ,.. 

3,8S7,5O0 

3,«00,30e 

3,310,300 

7,012,002 

822,330 

316,012 

27,;£Z7,143 
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Value  of  the  production  of  limestone  in  (he  United  States  in  1906  arid  1907 ^  by  States  and 
Territories  and  uses — Continued. 


i©or. 


state  or  Territory. 

Rough 
building. 

Dressed 
building. 

Paving. 

Curbing. 

Flagging. 

Rubbte. 

Riprap. 

Alabama         

15,200 

200 

10,373 

0,400 

$12,375 

$11,100 

$11,113 

$23,970 

Arizona 

Arkannas 

33,060 

3,157 
225 

Calif 0  mia 

Colorado 



Connecticut .  , 

Florida 

Oeoisia 

1,860 

600 

$200 

245 

Idaho             

Tllinnia 

83,408 

1,168,476 

108,902 

92,206 
106,293 

26,022 
1,209,532 
34,663 
49,172 
71,938 

150,193 
3,202 
23,411 
53,885 
3,515 

12,031 

204,760 

1345 

51,663 

23,555 

$5,916 

21,432 

3,682 

4,052 

1,663 

363,045 

20,188 

72,232 

42,613 

2,467 

77,627 

Indiana 

12,980 

Iowa 

46,146 

KanMMf 

18,078 

Kentucky 

8.790 

Maine  .     

MArylanfl.   . 

2,i66 

100 

15,120 

161,986 

206,436 

6,160 

21,060 

700 

300 

176,746 

13,328 

114,250 

4,106 

3,000 

113,019 

1,767 

20 

160 

60 

Masaachusetts 

Michigan. 

100 
112,993 
332,678 

56,500 
3,065 
2,218 

1,433 
109,928 
218,827 

1,234 

Minnesota 

4,264 
14,104 

8,267 
12,609 

96,620 

Missouri 

152,000 

Montana 

Nebraska 

29 

16,963 

17,833 

New  Jersey 

New  Mexico 

iso 

25,304 

New  York 

41,202 

14,860 

6,630 

21,453 

8,380 

North  Carolina 

Ohio 

4,496 

2,175 

500 

2,315 

17,027 
9,000 

2,228 

7,856 

100 

2,272 

440 
877 

70,851 
2,663 

63,434 

Oklahoma  . , . 

19,566 

Oregon 

600 

Pennsylvania 

143,013 

6,820 

27,805 

11,220 

Rhode  Island 

South  Dakota 

1,100 
9,275 
31,295 
10,855 
9,508 
3,170 

Tennessee 

9,497 

1,948 

445 

364 

1,130 

2,672 
8,388 

3,642 
1,075 

30 

11.100 
32,150 

4,018 

21,660 

475 

Texftif 

Utah 

Vermont 

107 

850 

Virginia 

600 

Washington 

WestVfrglnia 

420 

110,955 

2,500 

Wisconsin 

39,209 

30,360 



34,873 

11,418 

38,117 

33,718 

Wyoming 

Total 

2,603,876 

1,986,351 

,    546,300 

378,853 

84,076 

1,067,445 

«a0,338 

STONE. 
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1907— Continued. 


CruabfidstotiA. 

Fhix. 

foftoilea. 

Other. 

atAt«  or  Tfiftlt^iTy^ 

Road 

Railrosd 

b4llfldt. 

ConoratA. 

TotaL 

AJAbAnm ,, 

15,000 

m,287 

1604,654 
M;776 

•894,609 

64,975 

fi2,307 

177,333 

502,761 

1.470 

15,000 

21,278 

16,900 

3.774,34fl 

3,tl24,]2e 

E*J0,5S2 

813,748 

S&l  500 

ArfaOQft,.  „„,... ...„-.. 

Arkmiuag «.,.,.,,,, ^. 

15,000 

X800 

CsllfomJ* 

2,630 

397,244 
1,470 

188,116 
102,887 

14,751 

Coloraija ,^^^ .,^. 

Connecticut.^ ^ 

Florid^..., ** ..* 

16,000 
407 

Qtatgi^^ , , , 

650 

156 

18.6S0 

a,  900 

423,315 

379,838 

281 

fiShS^^      '  ,..    

9,000 
8,151 

mimjlB,..„ 

06^(132 
47«,7ll 

290,660 

490,304 
134,933 
77,571 
357,830 

a»2,n4 

1,118,919 

118,682 
55,4fi0 
53,787 

48,483 
31,«e7 
4,041 
12,320 
21,680 
1,360 
i;4S0 

Tnrfl.n; 

Iowa, 

EftBiMi  n . 

60 
14,480 

Kimtitrky 

Mft1ik» 

1,350 

142,^ 

1,837 

700,333 

736,319 

2,l.'i3,917 
124,690 
312,603 
274,463 
103,733 

2,898,620 
22  328 

Harrluid 

m,G6& 

*i,8ai 

8,842 

If  iMarhnnAttf      < ,  .     . 

1,737 

109,420 

110 

43,612 

118,080 

11,700 

262,873 

lfh*hi«ii. 

mjToe 

46,516 
284^068 

97,762 
]03,8H 

4]B,geo 

32,334 

2,675 

317 

4fi0 

13,635 

278,297 

1,090 

40,627 

IHnnmntn 

MIwoojl.. 

Montana.. .  .,*,,,,**  ^ ,  * ,, . 

Kebreska.,, 

t^ 

£3,584 

3,000 

175,^52 

440,233 

130,977 
3,830 

1,01s 
504 

New  Jtiraev 

NewlCextco. 

18,000 

NwrYork 

north  CftroUoa 

Qfie,535 
9,000 

4,000 

460,799 

3^,866 

412,613 

OMo , 

363,453 
130,747 

^5,150 
13,205 

1,134,793 

4,800 

242,953 

3,376 

175 

140,370 

3,6(ia.B22 
189  S6B 

Oklalionia».^..>>^^  ^»»,. 

OrqgoD , 

"3,829;967" 
760 

1,376 

5,760 

5,821,275 

760 

PMinwylTajila ,    . . 

444347 

fl7&,77& 

412,461 

Bbode  Island. 

Soutti  Bftlcot* .* . . . 

""ii'floo' 

67,993 

10,600 
41,530 
3,748 

11,600 

Tennoaaee., ..._.._ 

XJt»h,,. 

169,775 
60,3Q4 

266, 7» 
635 

275,517 
63,858 

628,587 
73,901 

'  "27;666' 

'"■i;3o6' 

1,300 
1,7W 
180 
1,665 
160 
7,240 
16,934 
41,074 

386,450 
267,767 
306,344 

VenDOOt., .„-.... 

Vli^inla,.., 

Wuilngton 

37,000 

"  nVm 

4,850 
32,326 

23,126 

3«2.062 

62  317 

WeitVfiEtnla .,... 

Wbconiln 

lg,166 
3111,430 

371,667 
36,096 

21,167 
18a,  D14 

855,941 

1,027,005 

18,920 

ItTjiimlniS 

16,420 

Toua ,... 

6,860,977 

4,144,346  13,070,131 

9,144,480 

316,860 

1,334,601 

31,737,631 
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The  following  table  shows  the  value  of  limestone;  by  States,  from 
1903  to  1907,  inclusive: 

Valiie  of  limestone,  190S-1907,  by  States  and  Territories, 


State  or  Territory. 


Alabama 

AriJBona 

Arkansas 

Calilomia 

Colorado 

Connecticut 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Indian  Territory. 

Iowa , 

Kansas 

Kentucky 

Maine 

Maryland , 

Massachusetts.... 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

New  Jersey 

New  Mexico 

New  York 

North  Carolina... 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina. . . 

South  Dakota 

Tennessee , 

Texas , 

Utah 

Vermont , 

Virginia 

Washington 

West  Virginia.... 

Wisconsin , 

Wyoming 


Total. 


1903. 


S502,610 


153,291 

229,376 

176,078 

1,968 

20,756 

10,450 

752 

2,726,470 

2,621,068 

650 

536,906 

480,609 

695,602 

1,863 

65,782 

9,656 

390,473 

600,471 

1,874,740 

131,504 

187,718 

66,916 


2,007,911 


2,349,661 

50,690 

3,000 

4,343,643 

883 

960 

26,215 

356,961 

188,015 

125,610 

0,965 

232,744 

75,649 

405,077 

701,347 

150 


22,372,109 


1904. 


$496,723 

250 

106,147 

74,670 

124,600 

830 

34,278 

15,20n 

5,900 

2,690,822 

2,789,500 

442!^ 
799,286 
602,417 

2,965 
126,421 

7,566 
501,706 
517,940 
2,277,960 
109,765 
236,780 
76,710 


1,636,255 

12,068 

2,406,355 

92,246 

5,390 

3,708,750 

312 

225 

3,954 

288,053 

252,745 

170,447 

9,653 

165,459 

71,857 

460,303 

738,684 

15,090 


22,178,964 


1906. 


$532,103 

135 

154,818 

40,902 

289,920 

1,558 

5,860 

9,030 

14,106 

3,511,800 

3,189,259 

5,512 

451,791 

923,389 

744,465 

7,428 

149,402 

65,906 

544,754 

556,401 

2,238,164 

103,123 

225,119 

147,353 

7,200 

1,970,968 

16,500 

2,850,793 

163,412 

8,600 

4,499,503 

300 


6,653 
401,622 
171,847 
232,519 

11,095 
212,660 

52,470 
671,318 
804,061 

23,340 


26,025,210 


1906. 


$579,344 

40 

48,844 

80,205 

373,158 

1,171 

1,450 

16,0«2 

12,600 

2,942,331 

3> 726, 565 

44,622 

493,815 

8^9,203 

796,408 

2,000 

170,046 

10,750 

656,269 

632,115 

1,000,334 

141,062 

276,381 

221,141 

125,498 

2,204,724 

30,563 

3,025,038 

127,361 

7,480 

4,866,130 

678 


10,400 
481,952 
239,125 
248,868 

14,728 
260,343 

49,192 
628,602 
891,746 

53,783 


27,327,142 


1907. 


$604,609 

64,075 

52,207 

177,833 

502,751 

1,476 

15,000 

22,278 

15,900 

3,774,346 

3,624,126 


560,582 

813,748 

891,500 

1,350 

142,825 

1,837 

780,333 

735,319 

2,153,917 

124,600 

312,680 

274,452 

193,732 

2,886,520 

22,328 

3,566,822 

189,568 

6,750 

6,821,275 

750 


11,600 
385,450 
267,757 
306,344 

23,126 
362,062 

62,317 

866,941 

1,027,006 

18,920 


31,737,631 


STONE. 
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The  following  table  shows  the  production  of  limestone  for  furnace 
flux  in  1906  and  1907,  by  States,  in  long  tons: 

Prodtictian  of  furnace  flux  in  1906  and  1907  y  by  States^  in  long  tons. 


state  or  Territory. 


Alabama 

Arizona 

California... 

Colorado 

Connecticut. 

Georgia 

Idaho 

Illinois 

Indiana 


Kentuclcy 

Massachusetta. 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

New  Jersey 

New  York 

Ohio. 


Pennsylvania. 
Rhode  Island. 

Tennessee 

Texas 

Utah. 


1906. 


Quantity. 


8(6,643 


28,758 

552,651 

3,455 

17,793 


909,375 
500,702 


Vermont 

Virginia 

Washington... 
West  Virginia. 
Wisconsin 


33,987 

16,528 

162,603 

200 

43,574 

304,600 

12,000 

363,508 

513,452 

3,098,346 

6,396,765 

542 

250,835 

122,804 

262,808 

500 

467,341 

41,171 

1,019,931 

149,330 


Total 

Average  price  per  ton . 


16,077,202 


Value. 


$473,062 


25,000 

301,913 

1,171 

10,417 


384,282 
210, 124 


15,170 

9,875 

81,517 

150 

28,381 

134,940 

6,600 

195,235 

294,659 

1,013,497 

3,168,186 

678 

139,227 

75,764 

198,671 

250 

219,707 

38,831 

513,413 

71,972 


7,612,692 
.47 


1907. 


Quantity. 


939,437 

115,714 

38,225 

672,801 

3,735 

30,825 

4,100 

970,158 

577,052 

50 

31,752 

3,560 

128,926 

135 

55,371 

236,200 

18,000 

465,018 

584,964 

2,497,616 

7,178,508 

500 

299,247 

93,531 

372,896 

535 

541,610 

80,295 

1,063,772 

114,764 


17,119,297 


Value. 


S604,654 

64,775 

48,376 

397,244 

1,476 

18,080 

6,900 

423,315 

279,838 

50 

14,489 

1,737 

109,429 

119 

43,612 

118,060 

11,700 

262,873 

343,866 

1,134,793 

3,829,967 

750 

169,775 

59,394 

266,789 

535 

275,617 

53,868 

628,587 

73,901 


9,144,489 
.53 


ABRASIVE  MATERIALS. 


By  W.  C.  Phalen. 


INTRODUCTION. 

The  abrasive  materials  included  in  this  report  are  millstones  and 
buhrstonesy  grindstones  and  pulpstones;  oilstones  and  scythestones, 
corundum  and  emery,  abrasive  quartz  and  abrasive  feldspar,  garnet, 
infusorial  earth  and  tripoli,  pumice,  and  the  artificial  abrasives  which 
include  carborundum,  alundum,  and  crushed  steel.  Of  some  of  these 
materials  only  a  small  part  of  the  entire  product  is  actually  used  for 
abrasive  purposes.  In  this  report,  so  far  as  it  has  been  possible,  there 
is  included,  with  the  exception  of  tripoli  and  possibly  infusorial  earth, 
only  that  part  of  the  product  that  is  actually  used  for  abrasive  pur- 
poses. Thus  imder  grindstones  and  pulpstones,  which  are  obtamed 
from  sandstone,  only  a  small  percentage  of  the  stone  that  is  (quarried 
is  used  in  the  manufacture  of  abrasives,  the  remainder  being  used 
chiefly  in  the  building  industry;  also,  as  stated  on  another  page,  only 
a  small  proportion  of  the  crystalline  quartz  and  feldspar  produced  is 
used  in  the  abrasive  industry.  A  large  part  of  the  tripoli  mined  in 
Missouri  is  used  in  the  filter  stone  industry.  Practically  all  the  raw 
material  mined  or  quarried  for  millstones,  pumice,  corundum,  emery, 
and  garnet  (except  the  gem  garnet)  is  used!^for  abrasive  purposes. 

Fairly  detailed  descriptions  of  the  occurrence  and  mode  of  prepa- 
ration of  the  different  aorasive  materials  have  appeared  in  preceding 
reports  of  the  United  States  Geological  Survey.  Thus  oilstones  ana 
wnetstones  were  described  in  the  report  for  1901,  and  grindstones, 
buhrstones,  millstones,  infusorial  earth  and  tripoli  in  the  reports  for 
1900  and  1901.  In  the  report  for  1902  the  deposits  of  infusorial 
earth  of  Pinal  County,  Ariz. ,  were  described  by  W.  r.  Blake."  Pumice 
was  treated  in  the  report  for  1901,  and  artificial  abrasives  in  the  same 
report.  In  the  report  for  1903  an  article  on  carborundum  by  F.  A.  J. 
Fitz^rald  was  quoted  from  the  Iron  A^e,  ^  and  also  an  abstract  on 
crushed  steel,  from  the  Proceedings  of  tne  American  Association  for 
the  Advancement  of  Science.*^ 

In  the  present  report  a  detailed  description  is  given  of  the  method 
of  preparii^  millstones  from  the  Esopus  conglomerate  in  Ulster 
County,  N.  i .,  the  center  of  the  millstone  industry  in  that  State,  and 
also  of  the  mode  of  preparing  Missouri  tripoli  for  use  in  filter  stones. 
The  garnet  deposits  in  New  York  are  treated  at  considerable  length, 
as  w3l  as  the  occurrence  of  pumice  in  the  central  Western  States.  A 
detailed  description  of  the  manufacture  and  technology  of  alimdum, 
amon^  the  artificial  abrasives,  is  also  given.  It  is  planned  to  treat 
the  other  abrasive  materials  in  similar  manner  in  the  next  report. 

a  Am.  Inflt.  MizL  Eog.,  February  meeting,  1002. 

h  Iron  Age,  October  15, 1903. 

c  Proo.  Am.  Assoc.  Adv.  Scl.,  Pittsburg  meeting,  1908. 

607 


608 


MINERAL.  RESOURCES. 


The  following  table  rives  the  value  of  all  the  natural  abrasive  mate- 
rials produced  in  the  United  States  during  the  years  1903  to  1907. 
inclusive.  The  value  of  the  production  in  1907  snowed  a  substantial 
increase  as  compared  with  that  of  1906.  There  was  a  decrease  in  the 
value  of  millstones,  oilstones  and  scythestones,  and  emery,  but  an 
increase  in  the  value  of  grindstones  and  pulpstones,  abrasive  quartz 
and  feldspar,  garnet,  infusorial  earth  ana  tnpoli,  and  pumice.  The 
most  apparent  reasons  for  the  decrease  in  the  value  of  millstones  are 
competition  and  the  introduction  of  modem  machinery  in  grinding. 
In  tne  case  of  emery  care  has  been  taken  that  the  values  assigned 
have  been  those  of  the  crude  material  on  board  cars  at  the  point  of 
shipment,  for  only  in  this  way  is  it  possible  to  assign  a  uniform  value 
per  ton.  This,  moreover,  explains  m  part  why  the  value  of  the  mate- 
rial is  so  much  less  than  it  has  been  in  preceding  years,  another  reason 
being  the  nonproduction  of  corundum,  which  in  previous  years  has 
been  combined  with  emery. 

Value  of  natural  abrasives  produced  in  the  United  States,  190S-1907. 


Kind  of  abrasive. 

1903.* 

1904. 

1905. 

1906. 

1907. 

Oilstonfl*  and  «cytherton6«  ^ .  r 

$366,857 
721,446 
62,552 
2,t566 
76,273 
76,908 
132,800 
64,102 

$188,985 

881,627 

37,338 

6,421 

44,164 

a74,860 

117,681 

67,235 

$244,546 
777,606 
37,974 
5,540 
64,637 
a88,118 
148,006 
61,464 

$268,070 

744,894 

48,590 

16.750 

73,108 

a  121,  on 

157,000 

44,310 

$264,188 
896,022 
31,741 
33,818 
104,401 
•  126,583 
211,686 
12. 2M 

Qrixidstonea  and  pulpstones 

Buhrrtnnfli?  and  iniilitones 

Infusorial  earth  and  triDoli 

Abra«'ve  quarts ,   , ^  r 

Oamet...! 

Oonmdupi  wid  emery, 

Total 

1,493,303 

1,407,101 

1,427,980 

1,473,398 

1,680.717 

a  Including  feldspar  used  for  abrasive  pmposes. 

Natural  abrasives  were  produced  in  23  States  in  1907,  as  compared 
with  25  States  in  1906.  The  list  of  States  follows,  together  witn  the 
material  produced  by  each: 

lAst  of  States  ']^Toducing  abrasives  in  1907, 


Abkansas:  Oilstones. 

Cautobnia:  Infoioiial  earth. 

Connbcticttt:  Quartz,   feldspar,  and  infusorial 

earth. 
Illinois:  Tripoli. 
Indiana:  Oilstones. 
Kxktucky:  Infusorial  earth. 
Mabyland:  Quartz  and  infusorial  earth. 
MAB8AC1IU8BTT8:  Quartz,  infusorial  earth,  and 

emery. 
Michioan:  Grindstones  and  scythestones. 
Minnbsota:  FeldsiMur. 
liissouBi:  Tripoli  and  grindstones. 
Montana:  Onndstones. 


Nbbbaska:  Pumice. 

Nbtada:  Infusorial  earth. 

Nxw  Hampshibb:  Scythestooes. 

Nbw  Yobt:  Qamet,  mfnaorial  earth,  mlllttoiiea, 

and  emery. 
NoBTH  Cabolina:  Qamet  and  millstones. 
Omo:  Qrindstones,  palpstoiiei.  oBstoiiM,  and 

scythestones. 
Pennsylvania:  Quartz,  garnet,  and  mlUatoiMa. 
Vebmont:  Scythestones. 
Viboinia:  Millstones. 
Wbst  Viboinia:  Qilndstonea. 
Wisconsin:  Quartz. 


Under  the  head  of  artificial  abrasives  are  included  alundum,  car- 
borundum, and  crushed  steel.  The  production  of  these  substances  in 
the  last  four  years  is  given  in  the  following  table: 

Production  and  value  of  artificial  abrasives  in  the  United  States j  1904-1907, 


Year. 

Quantity, 
hi  pounds. 

Value. 

Year. 

QuantitT, 
inpoundii. 

Vatae. 

1904 

11,870,380 
0,820,000 

1830,928 
701,400 

1906 

n,  774, 300 
14,633,000 

8777,081 
L0a7,M8 

Jfi06 

1907 
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The  production  of  artificial  abrasives  in  1907  was  greater  than  that 
of  any  previous  year  of  which  the  Survey  has  record,  exceeding  that 
of  1906  by  2,857,700  pounds  in  quantity  and  by  $250,165  in  value. 

The  total  estimated  value  of  all  abrasive  materials  consumed  in  the 
United  States  for  the  years  1903  to  1907,  inclusive,  is  given  in  the 
following  table.  There  was  an  increase  in  1907  in  the  value  of  natural 
abrasives  of  $207,344  and  in  the  arti&cial  abrasives  of  $250,165,  a 
total  of  nearly  a  half  million  dollars.  There  was  a  decrease  in  the 
value  of  the  imports  of  natural  abrasives  of  $155,824,  making  a  net 
increase  in  the  domestic  consumption  of  abrasives  of  all  kinds  for  the 
year  of  $301,685,  as  compared  with  an  increase  of  $376,437  in  1906. 
The  condition  of  the  domestic  industry,  however,  as  appears  from 
the  preceding  table  was  much  better  in  1907  than  in  any  previous 
year. 

Total  value  of  all  abrasive  materials  consumed  in  the  United  Stales,  190S-1907. 


Year. 

Natural 
abrasives. 

Artiflcial 
abrasives. 

S493,816 
830,926 
701,400 
777,081 

1,027.246 

Imports. 

Total 
value. 

1903 

$1,403,303 
1,407,101 
1,427,980 
1,473,3(» 
1,680,737 

1621,575 
547,804 
654,821 
909,964 
754,140 

12,608,698 
2,785,831 

1904 

1906 

2,784,001 

1906 

3,160,438 

1907 

3,462,123 

BUHRSTONE8  AND  MILLSTONES. 


PRODUCTION. 

The  production  of  buhrstones  and  millstones  in  the  United  States 
during  1907  was  valued  at  $31,741.  This  is  a  considerable  faUing  off 
fromOie  values  reported  to  the  Survey  during  the  last  few  years,  and 
the  present  condition  of  the  industiy  approximates  that  of  about 
ei^t  years  ago. 

The  market  for  millstones  has  been  greatlv  curtailed  of  late  years. 
The  table  given  on  a  subsequent  pace  shows  that  recently  the 
industry  has  dwindled  very  much  ana  tnat  the  value  for  1907  is  less 
than  one-third  of  the  value  for  1887.  The  explanation  of  this  falling 
off  in  the  millstone  industry  is  due  to  the  introduction  of  superior 
forms  of  grinding  macMnery,  chiefly  rolls,  ball  mills,  etc.  The  roller- 
mill  process  of  grinding  is  now  used  almost  exclusively  in  grinding 
wheat.  Some  com  and  mustard  mills  in  the  Southern  States  still  use 
hand-made  millstones.  A  part  of  the  product  is  sold  to  the  cement 
and  talc  manufacturers  ana  grinders  of  mineral  paint. 

The  production  of  millstones,  as  usual,  came  from  but  four  States, 
namely,  New  York,  North  CaroUna,  Pennsylvania,  and  Virginia. 
Thougn  stone  suitable  for  buhrstones  and  millstones  is  found  in  other 
States,  there  was  no  production  from  them  reported  to  this  office. 

MiUstone  industry  in  New  York. — New  York  nas  led  for  many  vears 
in  the  production  of  millstones  and  chasers,  the  latter  term  being 
appUed  to  stones  which  run  on  edge.  The  raw  material  is  obtained 
in  Ulster  County,  southeastern  New  York,  and  is  known  as  Esopus 
stone,  Esopus  being  an  early  name  for  Kingston,  which  wm  formerly 
the  main  point  of  shipment.    The  material  suitable  for  millstpnea  19 
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quarried  from  the  Shawangunk  grit,  a  quartz  conglomerate  found 
near  the  western  base  of  Shawangunk  Mountain  m  the  valley  of 
Rondout  River.  The  material  suitable  for  millstones  is  exceedmgly 
limited,  being  confined  in  linear  extent  to  a  strip  extending  froto 
High  Falls  on  the  north  to  Kerhonkson  on  the  south,  a  distance  of 
approximately  10  miles.  Beyond  these  Umits  the  texture  and  other 
properties  of  the  rock  have  been  found  unsuitable  for  the  highest 
grade  of  stones.  ♦ 

The  methods  employed  in  quarrying  the  rock  are  sinaple.  The 
rock  is  pried  or  spUt  out,  advantage  bemg  taken  of  the  joint  planes, 
especially  the  concentric  surface  jomts.  The  tools  used  are  the  ordi- 
nary hand  drill,  together  with  plugs  and  feathers.  Blasting  is 
often  resorted  to,  but  the  charges  of  powder  are  usualhr  light.  The 
rough  stones  thus  obtained  are  quarry  dressed  and  miished,  these 
operations  being  performed  entirely  by  hand,  the  chief  tools  em- 
ployed being  the  buU  point  and  hammer.  The  operation  of  drilling 
the  ''eve"  is  performed  by  centering  the  stone  and  then  drilling 
from  the  center  of  both  faces  inward.  In  many  stones  the  eye  is 
square.  To  fashion  a  square  eye,  a  round  eye  is  first  drilled  out  and 
then  squared  up.  A  few  of  the  men  engaged  in  the  industry  make  a 
modification  of  the  regular  millstone  for  use  in  the  grinding  of  paint. 
In  this  modification  tne  ordinaiy  millstone  is  cut  m  halves  and  an 
iron  casting  is  placed  between  the  halves,  which  are  then  banded 
together  by  an  iron  band. 

Chasers  are  larger  than  the  regular  millstones.  They  are  used  for 
heavier  work,  as  m  grinding  quartz,  feldspar,  barytes,  etc.,  and,  as 
already  mentioned,  tney  run  on  edge.  Though  they  are  made  with 
a  diameter  as  short  as  24  inches,  mey  are  usuaUv  turned  out  with 
diameters  ranging  from  50  to  84  inches  and  with  thicknesses  as  great 
as  22  inches.  These  chasers  are  run  on  pans  paved  with  blocks  of 
Esopus  grit,  which  are  usually  roughly  cubical  with  edges  about  a 
foot  in  length.  In  grinding  quartz  m  such  pans  the  chasers  are  used 
in  the  preliminary  crushing;  then  rough  blocks,  usually  three  in  num- 
ber, are  either  attached  to  or  carried  along  by  lateral  arms,  which  in 
turn  are  joined  to  a  vertical  revolving  shaft.  By  the  circular  move- 
ment of  these  blocks  the  material  placed  in  the  pan  is  ground  to 
powder. 

In  the  following  table  are  given  the  values  by  States  of  buhrstones 
and  millstones  produced  in  the  United  States  from  1903  to  1907: 

Value  of  buhrstones  produced  in  the  United  States,  1903-1907,  by  States. 


a  No  production  of  buhrstonea  from  Vennont  in  1904, 1905, 1900,  and  1907. 
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The  following  table  gives  the  value  of  millstones  and  buhrstones 
produced  in  the  United  States  since  1880: 

Value  of  buhrstones  and  millstones  produced  in  the  United  StateSj  1880-1907. 


1880 $200,000 

1881 150,000 

1882 200,000 

1883 150,000 

1884 150,000 

1885 100,000 

1886 140,000 

1887 100,000 

1888 81,000 

1889 35,155 

1890 23,720 

1891 16,587 

1892 23,417 

1893 16,639 


1894 $13,887 

1895 22,542 

1896 22,567 

1897 25,932 

1898 25,934 

1899 28,115 

1900 32,858 

1901 57,179 

1902 59,808 

1903 52,552 

1904 37,338 

1905 37,974 

1906 48,590 

1907 31,741 


IMPORTS. 

The  value  of  the  imports  of  buhrstones  and  millstones  into  the 
United  States  during  1907  was  the  lowest  recorded  in  five  years.  This 
marked  dkoinution  was  in  the  value  of  the  rough  material,  as  the 
value  of  the  imports  made  up  into  millstones  showed  a  gain.  This 
latter  value,  however,  is  still  insignificant.  The  table  snowing  the 
vaJue  of  imports  from  1903  to  1907  follows: 

Value  of  buhrstones  and  millstones  imported  into  the  United  States j  1903-1907. 


Year. 

Rough. 

Made 
into  mill- 
stones. 

Total. 

Year. 

Rough. 

Made 

into  miU- 

Btones. 

Total. 

1908 

S21,1G0 
30,117 
30,478 

$8,481 

2,269 

938 

$29,641 
32,386 
31,416 

1906 

$32,921 
26,431 

$277 
877 

$33,196 
27,308 

1004 

1907 

1906 

GRINDSTONES  AND  PUUPSTONES. 

PRODUCTION. 

The  value  of  the  production  of  grindstones  and  pulpstones  during 
1907  amounted  to  $896,022— an  increase  in  value  of  $151,128  over 
that  of  1906.  This  is  the  highest  value  recorded  by  the  Survey  for 
grindstones  and  pulpstones,  exceeding  by  $14,495  the  valuation  of 
the  year  1904,  hitherto  the  maximum.  The  production  came  from 
the  following  States  named  in  the  order  of  then*  relative  importance: 
Ohio,  Michigan,  West  Virginia,  Montana,  and  Missouri,  the  exact 
order  of  importance  for  1906.  Wyoming  reported  no  production  for 
1907.  In  tne  following  table  is  given  the  value  of  the  production  of 
grindstones  and  pulpstones  during  the  last  five  years: 

Value  of  the  production  of  grindstones  and  pulpstones,  190S-1907, 


190^. 

1904. 

1905. 

1906. 

1907. 

QilndstoiiM 

$687,476 
33,970 

$820,207 
61,320 

$726,636 
51,070 

$094,884 
50,000 

$846,622 

PnlfMtmiM         

49,600 

Total 

721,446 

881,627 

777,606 

744,894 

896,022 
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In  the  following  table  are  given  the  values  of  the  grindstones  and 
ulpstones  produced  in  the  United  States  from  1903  to  1907,  by 
tates: 

Vahte  of  grindstones  and  pulpstones  produced  in  the  United  States,  1903-1907,  by  Stales, 


State. 

1903. 

1004. 

1905. 

1906. 

1907. 

Ohio 

•646.776 
70,650 
4,120 

$767,552 
112,500 
61,476 

9644,316 
111,500 
621,791 

S644,720 

78,500 

621,674 

$764,276 
131,746 

Michigan . 

West  viiglnla,  Missouri*  and  Montana 

Total 

721,446 

881,827 

777,606 

744,894 

896,022 

a  Included  with  West  Virginia,  etc. 

6  Including  a  small  production  from  Wyoming  In  1904, 1905,  and  1906. 

The  value  of  the  production  of  ^indstones  and  pulpstones  from 
1880  to  1907  is  shown  in  the  foUowmg  table: 

Value  of  grindstones  and  pulpstones  produced  in  the  United  States,  1880-1907. 


1880 $500,000 

1881 500,000 

1882 700,000 

1883 600,000 

1884 570,000 

1886 500,000 

1886 250,000 

1887 224,400 

1888 281,800 

1889 439,587 

1890 450,  boo 

1891 476,113 

1892 272,244 

1893 338,787 


1894 $223,214 

1895 205,768 

1896 326,826 

1897 368,068 

1898 489,769 

1899 676,686 

1900 710,026 

1901 680,703 

1902 667,431 

1903 721,446 

1904 881,627 

1905 777,606 

1906 744,894 

1907 896,022 


IMPORTS. 

The  imports  consist  principally  of  pulpstones  and  a  few  grindstones 
for  use  in  the  glass  and  optical  trades.  This  material  is  obtained 
chiefly  from  Newcastle-upon-Tyne  and  from  Wales  and  Scotland. 
The  value  of  imports  in  1907  was  $111,495,  as  compared  with  $134,136 
in  1906.  No  distiaction  has  been  made  between  finished  and  unfin- 
ished products  since  1883.  The  value  of  the  imports  of  pulpstones 
and  grindstones  has  shown  a  steady  increase  up  to  1907,  when  there 
was  a  decided  falling  off.  The  figures  for  the  last  five  years  are  given 
in  the  following  table: 

Value  of  grindstones  imported  and  entered  for  consumption  in  the  United  States,  190S-1907, 

1903 $85,705  I  1906 $134,186 

1904 93,152  I  1907 111,4»6 

1905 113,752  . 


CANADIAN  PRODUCTION. 


The  value  of  the  production  of  grindstones  in  Canada  during  1907 
amounted  to  $46,876,  as  compared  with  $61,624  in  1906.  in  the 
table  following  is  given  the  value  of  the  Canadian  production  of 
^ndstones  during  the  last  five  years. 
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1903 $48,302 

1904 42,782 

1906 67,200 


1906 $61,624 

1907 46,876 


OILSTONES  AND  SCYTHESTONES. 


PRODUCTION. 

The  production  of  oilstones  and  scythestones  in  the  United  States 
during  1907  amounted  to  $264,188,  as  compared  witii  a  production  of 
$268,070  in  1906.  This  is  a  decrease  of  $3,882,  or  but  Uttle  more 
than  1.5  per  cent;  in  other  words,  the  condition  of  the  industry  for 
the  year  is  about  the  same  as  that  for  1906.  The  production  or  oil- 
stones and  whetstones  is  from  Arkansas,  Indiana,  and  Ohio,  and  the 
first  State  mentioned  produces  about  two-thirds  of  the  output. 
Scythestones  are  manufactured  from  material  found  in  New  Hamp- 
shire^ Vermont,  Ohio,  and  Michigan,  named  in  the  order  of  their 
relative  importance. 

In  the  following  table  is  given  the  value  of  the  oilstones  and  scythe- 
stones  from  1891  to  1907: 

Value  of  oiUUmes  and  scythestones  produced  in  the  United  States,  1891-1907, 


1891 $160,000 

1892 146,730 

1893 136,173 

1894 136,873 

1896 166,881 

1896 127,098 

1897 149,970 

1898 180,486 

1899 208,283 


1900 \ $174,087 

1901 168,300 

1902 221,762 

1903 366,867 

1904 188,986 

1906 244,646 

1906 268,070 

1907 264,188 


IMPORTS   AND    EXPORTS. 

The  value  of  the  imports  of  hones,  oilstones,  and  whetstones  in 
1907  amounted  to  $89,939,  as  compared  with  $83,863  in  1906.  The 
imports  are  a  trifle  larger  in  proportion  to  the  domestic  production 
than  thev  were  in  1906.  In  that  year  they  amounted  to  less  than 
one-third  of  the  home  production,  but  in  1907,  owing  to  the  sl^ht 
increase  in  imports  and  the  slight  decrease  in  domestic  production, 
the  hnports  are  a  little  more  than  33  per  cent  of  the  domestic  pro- 
duction. The  imports  are  in  part  offset  by  the  exportation  of  Arkan- 
sas oilstones  and  New  Hamj^hire  scythestones,  the  value  of  which, 
however,  can  not  be  given  since  no  separate  record  is  kept  of  them. 
The  following  table  shows  the  total  value  of  all  kinds  of  hones,  oil- 
stones, and  whetstones  imported  into  the  United  States  in  the  last 
five  years: 

Value  of  imports  of  hones,  oilstones,  and  whetstones,  190S-1907. 


1903 $66,763 

1904 61,609 

1906 66,763 


1906 $83,863 

1907 89,939 
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CORUNDUM  AND  ipiERT. 


With  the  exception  of  the  diamond,  emery  and  corundum  are  the 
best  natural  abrasives  known.  Corundum  is  pure  aluminum  oxide 
with  a,  hardness  of  9  in  Moh's  scale,  namely,  next  to  that  of  the  dia- 
mond. So  far  as  composition  goes,  emery  may  be  considered  a  mix- 
ture of  corundum  with  more  or  less  magnetite  or  hematite.  The 
material  feels  and  looks  much  like  a  black,  fine-grained  iron  ore, 
which  it  was  long  considered  to  be.  There  is  almost  every  gradation 
from  the  evenly  fine-grained  emery  to  the  kind  in  which  corundum 
is  present  in  distinct  crystals,  as  is  frequently  the  case  with  the 
Peekskill  emery  ore. 

PeeJcskiU  emery  ore. — ^The  deposits  of  emery  near  Peekskill,  West- 
chester County,  N.  Y.,  are  located  about  4  miles  southeast  of  the 
town  and  a  few  miles  east  of  the  Hudson  River.  It  is  reported  that 
the  deposits  were  first  exploited  for  iron  ore.  The  emery  occurs  in  a 
series  of  igneous  rocks  intruded  into  metamorphic  sedimentaiy 
rocks.  To  these  intrusions  the  name  Cortlandt  series  has  been 
applied.  This  series  includes  rocks  belonging  mainly  to  the  norite, 
diorite,  and  peridotite  classes.  The  emery  deposits,  accordmg  to 
6.  H.  Williams,^  are  simply  segregations  of  the  basic  oxides  in  the 
norite,  the  components  or  the  latter  rock  occurring  in  even  the  purest 
emery  ore.  A  study  of  the  thin  section  of  the  material  from  these 
deposits  has  revealed  the  presence  of  hercynite  (iron  spinel),  magne- 
tite, garnet,  and  corundum,  some  of  the  latter  bein^  pale  blue  and 
perfectly  transparent.  Of  these  minerals,  H.  C.  Magnus'*  states 
that  hercynite  forms,  in  some  cases,  nearly  100  per  cent  of  the  mate- 
rial, and  in  others  corundum  makes  up  more  than  50  per  cent  of  it. 
Hercynite  is  inferior  in  hardness  to  corundum,  being  8  m  the  scale  of 
hardness,  while  corundum  is  9.  This  softness,  however,  is  in  part 
compensated  by  a  readier  cleavage,  which  causes  hercynite  to  present 
fresh,  sharp  cutting  edges. 

The  deposits  of  emery  vary  considerably  in  size.  They  are  all 
worked  by  open  cuts  which  vary  in  width  and  depth  with  the  size  of 
the  ore  body.  The  ore  is  blasted  out  by  light  charges  of  explosives, 
and  is  broken  up  and  roughly  cobbed  before  shipment  to  the  mill. 
The  subsequent  mill  treatment  consists  in  cleansing  and  grading  t^e 
rough  cobbed  material  for. use  in  the  form  of  emery  powder,  emery 
paper  and  cloth,  and  emery  wheels.  It  has  been  claimed  that  the 
Westchester  material  is  very  serviceable  when  made  into  wheels 
with  a  vitreous  bond,  but  in  general  the  selection  of  a  bond  depends 
upon  the  work  to  be  accomplished,  and  the  work  to  be  accomplished 
should  always  be  stated  when  ordering  the  wheel. 

In  1907  the  output  of  emery  in  the  United  States  came  from  but 
two  localities,  Chester,  Mass.,  and  near  Peekskill,  N.  Y.  At  Chester 
but  one  firm  has  been  active,  the  Ashland  Emery  and  Corundum 
Company;  in  New  York  four  firms  have  either  mined  or  shipped 
emery.  The  only  change  noted  in  the  industry  at  Peekskill  nas 
been  the  taking  over  by  tne  Keystone  Emery  Mills,  of  Frankford,  Pa., 
of  the  properties  of  the  late  H.  M.  Quinn. 

a  Am.  Jour.  Sci.,  3d  ser.,  vol.  83, 1887»  pp.  33  et  9eq. 

b  Twenty-third  Rept.  Stote  Geologist,  N.  Y.  State  Mus.,  1903,  pp.  163-17S. 
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PRODUCTION. 


There  was  no  production  of  corundum  reported  to  the  United  States 
(}eoloeical  Survey  for  the  year  1907.  The  production  of  emery  in 
the  Imited  States  in  1907  amounted  to  1,069  short  tons,  valued  at 
$12,294.  As  compared  with  the  production  of  1906,  the  quantity  of 
material  is  slightly  less,  and  the  value  shows  a  ^eat  decrease.  The 
valuation  for  1907  is  based  on  the  rough  material  as  it  comes  from 
the  quarries  at  the  point  of  shipment.  All  the  emery  mined  at 
PeekskiU  is  shipped  to  other  points  for  grinding  and  for  manufacture 
into  finished  forms,  after  whicn,  of  course,  its  value  is  greatly  increased. 
The  following  table  gives  the  total  Quantity  and  value  of  the  corundum 
and  emery  produced  in  the  United  States  since  1881,  the  figures  for 
Uie  year  1907,  however,  representing  the  value  of  emery  alone: 

•  Annual  production  of  corundum  and  emery  ^  1881-1907,  in  short  tons. 
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IMPORTS. 

Imported  emery  comes  from  Asia  Minor,  Turkey,  and  the  island 
of  Naxos,  Greece.  According  to  Mr.  E.  L.  Harris,  U.  S.  consul  at 
Smyrna,  Asia  Minor,  Turkey,*  all  the  mines  in  Asia  Minor  which  are 
now  worked  are  located  from  50  to  200  miles  southeast  of  the  city  of 
Smyrna.  At  the  mining  operations  near  the  city  all  of  the  visible 
emery  has  been  removed,  and  the  cost  of  extraction  is  almost 
doubled  from  the  fact  that  the  workings  are  so  far  below  the  surface. 
Mining  operations  are  conducted  in  the  most  primitive  fashion.  Li 
the  case  of  the  deposits  remote  from  Smyrna,  the  ore  is  brought  by 
camels  and  less  frequently  by  mules  and  donkeys.  The  vdue  of 
emery  varies  from  $17  to  $19  per  ton  at  the  point  of  shipment.  The 
yearly  shipments  average  20,000  tons  from  Turkey  and  7,000  tons 
from  Naxos.  Sixty  per  cent  of  this  goes  to  the  Umted  States.  The 
table  following  gives  the  quantity  and  value  of  emery  and  corundum 
imported  into  the  United  States  from  all  foreign  sources  in  the  last 
five  years. 


a  Mining  World,  December  28, 1907. 
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Emery  and  corundum  imported  into  the  United  States^  1909-1907, 


Year. 

Grains. 

Other 

manu- 

faotuiee. 

Total, 
value. 

Quantity. 

Value. 

Quantity. 

Value. 

Value. 

1903 

Pounds, 
3,605,239 
2,281,193 
3,209,915 
4,655,668 
4,282,228 

8109,272 
109,772 
143,729 
215,357 
186,156 

Long  Urns, 

11,073 
13,841 
11,235 

«$194,468 
6138,831 
185,689 
286,386 
211,192 

817,829 
11,721 
18,007 
19,339 
15,282 

8321,660 

1904 

260l424 

1905 

347,425 

1906 

521,062 

1907 

412,630 

a  Including  emery  rock  valued  at  85,488. 


6  Including  emery  rock  valued  at  $7,338. 


CANADIAN  CORUNDUM. 

Canadian  corundum  is  mined  chiefly  by  two  companies,  the 
Ontario  Corundum  Company  and  the  Canadian  Corundum  Company 
(Idmited).  The  deposits  of  corundum  occur  in  pinkish  syenite  and 
nepheline  syenite,  and  are  located  in  the  province  of  Ontario.  The 
Canadian  Ciorundum  Company  (Limited)  during  a  part  of  1907  treated 
only  corundum  from  its  Craig  mine  at  Craigmont,  Ragland  Township, 
Renfrew  County,  Ontario,  where  mining  operations  were  begun  m 
1900.**  In  the  following  table  are  given  the  quantity  and  value  of 
Canadian  corundum  durmg  the  last  nve  years: 

Production  of  Canadian  corundum,  190S~1907, 


1903 short  tons..      916      192,940 

1904 do....       919      101,050 

1905 do....  1,644      149,153 


1906 short  tons..  2,274    $204,973 

1907 do....  1,892      177,922 


ABRASIVE  QUARTZ  AND  FELDSPAR. 

PRODUCTION. 

The  production  of  crystalline  quartz  and  feldspar  used  for  abrasive 
purposes  in  the  United  States  in  1907  amounted  to  17,435  short  tons, 
valued  at  $126,582,  as  compared  with  a  production  of  24,082  short 
tons,  valued  at  $121,671,  in  1906.  This  increase  in  value,  coupled 
with  the  decrease  in  production,  is  notable,  but  is  explained  by  the 
greater  values  per  ton  reported  by  producers,  due  largely  to  the  fact 
that  the  matenal  is  put  on  the  market  chiefly  in  the  ground  or  par- 
tially prepared  form.  The  quartz  reported  comes  from  Connecticut, 
Maryland,  Massachusetts,  Pennsylvania,  and  Wisconsin. 

A  large  part  of  the  output  given  above,  namely,  47  per  cent,  is 
feldspar,  wnich  is  being  used  in  an  increasingly  large  quantity  as  an 
abrasive.  The  feldspar  quarried  for  abrasive  purposes  comes  from 
Minnesota  and  Connecticut,  and  is  used  in  the  manufacture  of  scouring 
soaps,  for  which  purpose  it  is  especially  well  adapted. 

In  the  table  following  is  given  the  production  of  abrasive  quartz 
from  1895  to  1903,  ana  that  of  abrasive  quartz  and  feldspar  since 
that  period. 

a  Uaultain,  £.  T.,  Canadian  Mining  Journal,  AuguBt  1, 1907,  pp.  291-296. 
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Production  of  crystalline  quartz^  1895-1907. 


1895.. 
1896.. 
1897.. 
1898.. 
1899.. 
1900.. 
1901.. 


.short  tons. 
..do... 
..do... 
..do... 
.  .do.. . 
...do... 
.do. . . 


9,000 

6,000 

7,500 

8,312 

13,600 

14,461 

14,050 


$27,000 
18,000 
22,500 
23,990 
39,000 
40,705 
41,500 


1902.... 
1903.... 
1904.... 
1905. . . . 
1906.... 
1907.... 


short  tons. .    15, 104 

184,335 

do....     8,938 

76,908 

do....a31,940 

«74,850 

do....«19,039 

« 88, 118 

do....«24,082 

a  121,  671 

do....«17,435 

« 126, 582 

From  the  jSmires  of  the  total  production  of  quartz  and  feldspar, 
giveii  on  another  page  of  this  volume,  it  will  be  observed  that  only 
a  small  part  of  the  production  of  these  commodities  is  used  solely 
for  abrasive  purposes.  For  a  discussion  of  these  substances  and 
their  uses  the  reader  is  referred  to  the  report  on  quartz  and  feldspar. 


ABRASIVE  GARNET. 


PRODUCTION. 

The  production  of  garnet  reported  for  abrasive  purposes  in  1907 
was  7,068  short  tons,  valued  at  $211,686.  This  is  the  highest  pro- 
duction ever  recorded  hj  the  Survey,  exceeding  that  of  1906  by 
2,408  tons,  or  52  per  cent,  in  quantity,  and  by  $54,686,  or  35  per  cent, 
in  value.  The  average  price  per  ton  of  the  garnet  was  $30.34.  which 
is  about  the  mean  of  the  minimum  and  maximum  quotations  (depend- 
ing on  quality)  on  ordinary  wholesale  lots  in  New  York  during  the 
Sear.  The  garnet  mined  came  from  New  York,  Pennsylvania,  and 
[orth  Carolma. 

The  following  table  rives  the  quantity  and  value  of  abrasive 
garnet  produced  in  the  United  States  for  the  years  1895  to  1907: 


Production  of  abrasive  garnet^  1895-1907. 


1895... 
1896... 
1897... 
1898. . . 
1899... 
1900... 
1901... 


short  tons.. 
...do.... 

.. .do 

...do.... 
...do.... 

do 

...do.... 


3,325 
2,686 
2,554 
2,967 
2,765 
3,185 
4,444 


195,050 
68,877 
80,853 
86,850 
98,  325 
123, 475 
158,100 


1902 short  tons.. 

1903 do.... 

1904 do.... 

1905 do.... 

1906 do.... 

1907 do.... 


3,926 
3,950 
3,854 
5,050 
4,650 
7,058 


1132,820 
132,500 
117, 581 
148, 095 
157,000 
211, 686 


NOTES  ON  THE  GARNET  INDUSTRY. 

New  York.^ — ^The  production  of  garnet  for  abrasive  purposes  is  a 
well-established  industry  in  the  Adirondack  region  or  New  York. 
The  seat  of  the  industry  is  in  Warren  and  Essex  counties  near  the 
upper  Hudson  Valley,  and  North  Creek,  the  terminus  of  the  Adiron- 
dack branch  of  the  Delaware  and  Hudson  Railroad,  is  the  principal 
point  of  shipment. 

The  garnet  produced  is  almandite,  the  iron  aluminum  variety, 
with  the  symbol  SFeCALjOa-SSiOg.  Ordinarily  eamet  has  a  hard- 
ness of  6.5  to  7.5,  but  it  is  claimed  that  the  Adirondack  garnet  is 
harder  than  this,  occurring  from  7.5  to  8  in  the  scale,  thus  lying 
intermediate  between  quartz  (7)  and  corundum  (9).     According  to 

•  Indndes  feldspar  used  for  abrasive  purposes. 

b  The  notes  on  the  garnet  industnr  in  New  York  have  been  largely  compiled  from  the  reports  of  D.  H. 
Newland,  contained  In  bulletins  of  the  New  York  State  Museum  devoted  to  thA  lEkSa:^^  %xA  ^a£(^axr| 
Indmtry. 
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Newland,*  the  garnet  is  usually  associated  with  amphibolite,  which 
occurs  in  lens-shaped  bodies  in  a  country  rock  of  acid  gneiss.  The 
amphibolite  has  been  metamorphosed,  as  is  usual  with  garnet-bearing 
rocKs.  The  mineral  occurs  in  crystals  ranging  from  an  inch  upwara 
in  diameter,  and  the  larger  crystals  have  been  so  strained  and  shat- 
tered by  compression  that  they  readily  crumble  into  small  fragments. 

In  working  the  deposits  the  country  rock  is  broken  down  by  the 
ordinary  quarry  metnods  of  picking  or  blasting.  The  rock  is  then 
crushea  sufficiently  fine  to  release  the  garnets,  and  the  product  is 
washed.  The  garnet  is  recovered  either  by  hand  sortmg  or  by 
mechanical  means.  Some  difficulty  has  in  the  past  been  encountered 
in  separating  the  garnet  from  the  accompanying  hornblende,  but 
the  North  River  Garnet  Company  has  solvea  the  difficulty  by  employ- 
ing crushers  and  then  concentrating  on  a  special  type  of  jigs. 

The  output  is  used  in  the  shoe  and  wood-workmg  industries,  and 
sold  in  the  form  of  garnet  paper.  The  mineral  does  not  possess  any 
distinct  mineral  cleavage,  but  there  is  a  rather  distinct  parting 
parallel  to  the  dodecahedral  faces  which  is  usually  well  developed 
m  the  Adirondack  mineral.  This  insures  a  smooth  surface  for 
attachment  to  the  cloth  or  paper  and  at  the  same  time  leaves  a  sharp 
cutting  edge.  The  resultant  efficiency  is  said  to  be  much  greater 
than  tnat  of  ordinary  sandpaper. 

The  output  of  the  region,  as  already  mentioned,  comes  from  Essex 
and  Warren  counties.  The  North  Kiver  Garnet  Company  has  a 
mine  at  Thirteenth  Lake,  Warren  County,  so  situated  that  it  is 
practicable  to  work  it  throughout  the  year;  but  at  other  points,  as 
at  Gore  Mountain  and  Garnet  Peak,  where  the  garnet  is  obtained 
by  open-cut  work  and  hand  sorting,  winter  work  is  not  practicable. 

In  1905  exploratory  work  was  done  on  a  type  of  deposits  some- 
what diflferent  from  those  described.  The  locaUty  is  on  the  east 
slope  of  Mount  Bigelow  5i  miles  south  of  Keeseville,  near  Lake 
Champlain.     Newland  has  described  the  country  rock  as  follows:* 

The  country  rock  is  anorthosite,  a  part  of  the  great  mass  of  that  rock  which  is  exposed 
in  the  central  Adirondacks.  It  is  made  up  of  granular  feldspar  with  a  little  pyroxene, 
biotite,  and  garnet,  and  has  a  more  or  less  laminated  appearance.  In  the  vicinity  of  the 
garnet  deposit  the  rock  shows  considerable  variation  aue  to  included  bands  of  amphi- 
oolite  ana  pegmatite.  The  garnet  does  not  fonn  crystals,  but  occurs  in  irregular  lens- 
shaped  bodies  of  massive  character  that  are  apparently  in  direct  contact  with  the 
anorthosite.  Except  for  admixture  with  small  greenish  crystals  of  pyroxene,  the  gar- 
net is  quite  pure.  At  one  locality  there  is  an  almost  continuous  series  of  outcrop 
extending  north  and  south  for  a  distance  of  400  feet.  The  greatest  thickness  shown  is 
about  40  feet.  The  garnet  usually  has  a  fmely  granular  texture  and  readily  crumbles 
under  slight  pressure,  but  occasionally  it  is  platy  and  breaks  with  a  smooth  surface. 
Its  origin  is  probably  to  be  explained  by  alteration  similar  to  that  which  has  given  lise 
to  the  amphibolite  bands  which  have  been  caught  up  during  the  intrusion  oithe  anor- 
thosite or  have  been  folded  into  the  latter  and  metamorphosed.  Impure  limestone 
would  afford  the  necessary  constituents  for  its  formation. 

During  1906  the  property  was  under  development,  and  the  first 
reports  of  production  from  this  area  were  received  from  Messrs.  E. 
Scnaaf-Regelman  and  George  W.  Smith,  and  are  contained  in  the 
figures  for  1907.  The  garnet  from  this  locality  is  known  to  the  trade 
as  *' massive  garnet,'^  and  the  product  is  of  exceptional  purity. 

North  Carolinor-Pennsylvania. — The  production  of  garnet  from 
North  Carolina  in  1907,  reported  to  the  Survey,  came  from  Marshall, 

a  The  mining  and  quarry  industry  of  Now  York  State:  N.  Y.  State  Mus.  BulL  IQS,  1008,  l>.  7L 
^  The  mining  and  auany  industry  of  New  York  SUte:  N.  Y.  SUts  Miu.  fiulL  100;  1008,  pb  7S. 
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Madison  County.  The  deposits  were  operated  by  the  Highland 
Development  Company  of  Boston.  There  was  no  production  in  1906, 
but  the  industry  was  on  a  substantial  basis  in  1907. 

The  production  from  Pennsylvania  was  reported  from  Chelsea,  a 
small  town  situated  in  the  extreme  southeastern  part  of  the  State  in 
Delaware  Coimty  and  near  the  State  line  between  Pennsylvania  and 
Delaware.  The  garnet  is  the  ruby  or  rose-colored  variety  and  is 
found  in  gneiss. 

INFUSORIAL  EARTH  AND   TRIPOLI. 

PRODUCTION. 

In  previous  reports  on  the  production  of  abrasives  in  the  United 
States  it  has  been  the  custom  to  combine  the  statistics  of  infusorial 
earth  and  tripoli.  So  far  as  our  present  information  goes,  the  two 
substances  are  quite  different  in  origin  and  to  a  certain  extent  in 
their  uses. 

Some  of  the  Missouri  tripoli  is  and  always  has  been  used  for  abrasive 
purposes,  but  much  of  it  is  used  in  the  manufactiu-e  of  filter  stones. 
The  Illinois  product  *  is  employed  in  the  paint  industry,  as  a  wood 
filler,  for  enameling  purposes,  etc.  No  attempt  has  heretofore  been 
made  to  procure  from  producers  of  tripoli  a  definite  statement  of  the 
exact  proportion  used  for  abrasive  purposes,  nor  has  any  attempt  been 
made  to  get  at  the  tonnage  of  rough  tnpoli  blocks  worked  up  into  filter 
stones.  Even  if  this  tonnage  had  been  found  it  would  be  impossible 
to  value  the  resultant  product  on  a  uniform  basis  and  thus  to  obtain 
a  reliable  ratio  between  quantity  and  value,  for  the  reason  that  the 
price  of  filter  stones  varies  and  is  dependent  not  only  on  the  size  of 
the  stones  but  also  on  the  amount  or  work  done  on  each.  For  this 
reason  it  has  been  decided  in  this  report  to  give  simplj  the  value  of 
the  production  of  infusorial  earth  and  tripoli  and  to  onut  the  tonnage. 

In  the  following  table  are  given  the  quantity  and  value  of  infusorial 
earth  and  tripoli  produced  m  the  United  States  from  1880  to  1906 
and  the  value  of  tnese  products  in  1907: 

Production  of  infusorial  earth  and  tripoli,  1880-1907. 

1880 short  tons. .     1, 833  $45, 660 

1881 do....     1,000  10,000 

1882 do....     1,000  8,000 

1883 do....     1,000  5,000 

1884 do....     1,000  5,000 

1885 do....     1,000  5,000 

1886 do....     1,200  6,000 

1887 do....     3,000  15,000 

1888 do....     1,500  7,500 

1889 do....     3,466  23,372 

1890 do....     2,532  50,240 

1891 do 21,  988 

1892 do 43,655 

1893 do 22,582 


1894 short  tons. .  2, 584  111,  718 

1895 do....  4,954  20,514 

1890 do....  3,846  26,792 

1897 do....  3,833  22,835 

1898 do....  2,733  16,691 

1899 do....  4,334  37,032 

1900 do....  3,615  24,207 

1901 do....  4,020  52,950 

1902 do....  5,665  53,244 

1903 do....  9,219  76,273 

1904 do....  6,274  44,164 

1905 do....  10,977  64,037 

1906 do....  8,099  72,108 

1907 do 104, 406 


a  The  Illinois  product  is  called  tripoli,  for  the  reason  that  its  origin  is  regarded  as  essentially  the  same 
M  that  oaually  assigned  to  the  Missoori  product. 
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NOTES  ON  DEPOSITS  OF  INFUSORIAL  EARTH. 

Infusorial  earth  in  1907  was  mined  for  market  in  the  following 
States:  Calif omia,  Connecticut^  Kentucky,  Maryland,  Massachusetts, 
Nevada,  and  New  York.  California  led  in  production,  that  of  the 
other  States  combined  being  a  relatively  small  part  of  the  whole. 

Diatomaceous  or  infusorial  earth  resembles  chalk  or  clay  in  its 
physical  properties,  but  can  be  distinguished  at  once  from  the  former 
suDstance  by  the  fact  that  it  does  not  effervesce  when  treated  with 
acids.  It  is  generally  white  or  gray  in  color,  but  may  be  brown  or 
even  black  when  mixed  with  much  organic  matter.  Owing  to  its 
porosity  it  has  great  absorptive  powers.  Chemically,  it  is  a  variety 
of  opal. 

Heretofore  the  principal  uses  of  infusorial  earth  have  been  largely 
for  abrasive  purposes,  m  the  form  of  polishing  powders,  scouring 
soaps,  etc.,  but  of  late  its  uses  have  been  considerably  extendecL 
Owing  to  its  porous  nature  it  has  been  used  in  the  manufacture  of 
dynamite,  as  a  holder  of  nitroglycerine.  This  same  porous  structure 
renders  it  a  nonconductor  of  heat,  which  property,  in  connection  with 
its  lightness  in  weight,  has  extended  its  use  as  a  packing  material  in 
safes,  steam  pipes,  and  boilers,  and  as  a  fireproof  building  material 
in  general.  The  California  product,  according  to  Arnold  and  Ander- 
son,** may  be  cut  into  any  shape  desired,  and,  like  the  Missouri  tripoli, 
may  be  used  as  a  filter  stone.  The  material  is  quarried  for  buildmg 
stone  in  southern  California,  for  which  purpose  it  seems  to  be  wefl 
adapted,  especially  in  that  region  of  eartn  tremors,  owing  to  its  elas- 
ticity and  because  the  minimum  amount  of  damage  is  Ukely  to  result 
from  the  falling  of  so  light  a  material. 

California.— Ln  California  important  deposits  of  infusorial  earth 
are  found  in  Los  Angeles,  Monterey,  Orange,  San  Luis  Obispo,  Shasta, 
and  Santa  Barbara  counties,  and  deposits  are  reported  from  San 
Benito,  San  Bernardino,  and  Tehama  counties.     The  material  occur- 

nat  Lompoc,  in  northern  Santa  Barbara  County,  is  considered  by 
ury  ^  the  best  yet  found  in  the  State.  The  greater  part  of  the 
diatomaceous  earth  in  this  region  occurs  in  the  Monterey  (middle 
Miocene)  and  in  the  lower  part  of  the  Fernando  (upper  Miocene) 
formations,  and  deposits  are  described  by  Arnold  and  Anderson  ^  in 
the  hill  south  of  Santa  Ynez  River,  in  the  Burton  mesa,  in  the  hills 
between  Santa  Ynez  and  Los  Alamos  valleys,  in  the  vicinity  of  Santa 
Ynez  and  Casmalia,  in  the  Santa  Maria  oil  district,  in  the  Canada  del 
Gata  and  Sisquoc  areas,  in  the  mountains  northeast  of  the  Santa 
Maria  Valley,  and  in  the  San  Luis  quadrangle. 

Maryland, — Infusorial  earth  is  found  at  the  base  of  the  Calvert 
formation,  and  comprises  beds  which  in  Anne  Arundel,  Calvert,  and 
Charles  counties  attain  a  thickness  of  30  to  40  feet.  The  only  deposits 
worked  on  a  commercial  scale  during  1907  are  located  near  Dunkirk, 
Calvert  County. 

New  York. — Infusorial  earth  occurs  at  several  places  in  New 
York,  but  of  late  years  the  only  deposits  worked  are  those  located 
near  Hinckley,  Herkimer  County.  According  to  Ncwland,**  a 
bed  from  2  to  30  feet  thick  forms  the  bottom  or  White  Lead  Lake. 

o  BuU.  U.  S.  Oeol.  Survey  No.  315. 1907,  p.  446. 
^BuJJ.  Cal.  State  Min.  Bur.  No.  38, 1906.  p.  293. 
if  BuU.  U.  8.  Oeol.  Survey  No.  315  1907,  pp.  440-445. 
if  The  mLaing  and  quArry  Industry  of  New  York  BUte*.  K.  Y.  SUto  Mas.  BuU.  No.  102, 1008,  p.  m 
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The  dei>06it  is  under  4  feet  of  water.  The  material  is  excavated 
and  purified  by  washing  and  settling  in  vats,  after  which  it  is  com- 
pressed into  cakes,  and  is  used  mamly  as  a  polishing  powder.  It 
runs  86.5  per  cent  silica. 

NOTES  ON  THE  TRIPOLI  INDUSTRY. 

The  tripoU  mined  in  the  United  States  during  1907  came  from 
Missouri  and  Illinois.  The  material  produced  m  Union  County, 
111.,  is  called  silica  by  the  Illinois  State  Geological  Survey ,«  but  the 
suggestion  has  been  made  that  it  has  essentiaUy  the  same  origin  as 
the  well-known  tripoli  deposits  of  Newton  County,  Mo.  In  this 
report,  therefore,  it  nas  been  regarded  as  tripoU,  and  its  production 
is  combined  with  that  of  the  tripoli  of  Missouri. 

ARssouri.^ — The  tripoli  deposits  worked  at  the  present  time  in 
Missouri  are  located  near  Seneca  and  Racine,  Newton  County.  They 
occur  in  the  Boone  formation  in  bodies  from  4  to  12  feet  in  thick- 
ness. The  material  is  a  light,  even-textured  rock,  fairly  tenacious 
after  drying,  but  more  or  less  friable  when  mined.  It  is  extremely 
porous  and  Tight;  hence  the  term  '*  cotton  rock,''  which  is  sometimes 
V  applied  to  it.  No  trace  of  fossils  of  any  kind  has  been  found  in 
the  deposits.  The  material  runs  over  98  per  cent  in  siUca.  It  is 
thought  to  have  been  derived  from  a  fine,  granular,  and  nonfossil- 
iferous  limestone  from  which  the  calcareous  material  has  been 
leached,  leaving  the  silica  in  a  thoroughly  porous  condition.  The 
tripoli  is  usually  massive,  with  scarcely  a  trace  of  stratification, 
but  is  divided  by  various  systems  of  jomts  into  blocks  of  varying 
sizes.  Chert  in  lenses  or  balls  is  commonly  associated.  After 
removing  a  thin  mantle  of  clay,  gravel,  and  residual  chert  from  the 
tripoli,  the  material  is  quarried  by  the  methods  described  below: 

Vertical  channels  12  inches  wide  are  cut  to  the  bottom  of  the  deposit,  or  to  such 
depth  as  is  desired.  These  channels  are  easily  made  with  a  light  pick  of  ordinary 
shape.  Where  the  rock  is  much  cut  up  by  fissures  and  clay  seams  the  channels  are 
cut  along  the  most  prominent  of  these  joints,  to  lose  as  little  as  possible  of  the  dimen- 
sion stone.  A  2-inch  hole  is  then  drilled  between  the  ends  of  the  channels,  filled  with 
unslacked  lime,  and  tamped.  By  absorption  of  quarry  sap  the  lime  is  slacked,  swells, 
and  lifts  the  stone,  the  steadily  increasing  pressure  having  a  tendency  to  loosen  up  the 
blocks  alon^  the  already  existing  joints,  rather  than  to  make  new  fractures.  The 
shape  and  size  of  the  blocks  thus  obtained  depend  on  the  number  and  attitude  of 
the  joints.  The  laiger  blocks  of  good  quality  are  sent  directly  to  the  filter  diop. 
Spalls  and  pieces  not  suitable  for  filters  are  sent  to  the  dry  sheds,  to  be  later  ground 
into  tripoli  flour.  When  rock  for  grinding  only  is  desired,  that  is  to  say,  when  it  is 
too  much  jointed  or  for  some  other  reason  is  unsuitable  for  filter  stones,  powder  is 
used  instead  of  lime  in  raising  the  rock,  aa  it  gives  blocks  of  smaller  size  and  saves 
some  hand  breaking  before  crushing. 

Where  the  rock  is  not  so  closely  beset  with  joints  and  fractures,  narrow  2-inch 
cross  channels  are  cut  the  length  of  the  handle  with  a  narrow-eyed  pick,  the  eye  being 
no  wider  than  the  cutting  edge  of  the  pick.  In  this  way  pieces  of  r^ular  dimensions 
are  obtained.    Blocks  2  by  2  by  5  feet  are  as  large  as  are  ordinarily  desired. 

The  rough  blocks  from  the  quarry  are  taken  directly  to  the  mill 
and  are  there  ultimately  turned  into  filter  stones  of  various  sizes 
and  shapes.  These  are  made  on  regular  turning  lathes.  Defective 
blocks,  trimmings,  and  the  dust  go  to  the  tripoli  flour  mill.    After 

•  Bain,  H.  F.,  Bull.  ni.  State  Oeol.  Survey.  No.  4.  1907.  p.  185. 

f>  The  notes  on  the  tripoU  deposits  of  Missouri  have  been  compiled  from  the  report  of  C.  E.  Biebenthal 
and  R.  D.  Mesler:  The  tripoli  deposits  near  Seneca.  Missouri.  Bull  U.  8.  Oeol.  Survey  No.  340. 1907. 
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thorough  drying  the  material  is  crushed,  ground,  and  bolted.  Two 
grades  are  marketed,  depending  on  the  degree  of  fineness;  the 
grade  known  as  O.  G.  (once  ground)  will  pass  through  a  60-mesh 
sieve,  and  that  known  as  D.  G.  (double  ground)  will  pass  through  a 
140-mesh  sieve.  Three  colors  of  the  tripoli  flour  are  made — white, 
cream,  and  rose.  The  material  is  sacked  or  barreled  and  shipped 
like  ordinary  flour.  This  fine  material  is  used  almost  entirely  as  an 
abrasive, 

IMPORTS. 

There  is  an  importation  of  infusorial  earth  and  tripoli  into  the 
United  States  eacn  year  which  is  not  separatelv  recorded  by  the 
Department  of  Commerce  and  Labor,  but  which  is  included  with 
rotten  stone  used  for  similar  purposes.  The  value  of  the  imports 
of  rotten  stone  and  tripoli  for  the  past  five  years  has  been  as  follows: 
1903,  $34,977;  1904,  $23,022;  1906,  $18,986;  1906,  $25,990;  1907. 
$27,121.  No  record  is  kept  of  the  number  of  tons  of  this  material 
imported. 

CANADIAN  PRODUCTION. 

The  Canadian  production  during  1907  was  30  short  tons  of  tripoli, 
valued  at  $225. 

PUMICE. 

PRODUCTION. 

The  pumice  produced  in  the  United  States  in  1907  amounted  to 
8,112  short  tons,  valued  at  $33,818.  This  was  a  decrease  of  4,088  tons 
from  the  production  of  1906,  but  there  was  a  large  increase  in  value, 
due  in  part  to  increased  cost  of  handling  the  material  at  the  mines 
and  of  getting  it  into  cars.  The  production  of  pumice  in  the  United 
States  during  the  last  five  years  is  given  in  the  following  table: 

Production  of  pumice  in  the  United  States,  190S-1907f  in  short  tons. 


Year. 


*IT   ^*^ 


1903 885  ,  $2,666 

1904 '   1,630  I  6,421 

1906 1,832  6,640 

1906 1  12,200  16,760 

1907 8,112  33,818 


Price 
per  ton. 


18.01 
8.64 

8.02 
1.87 
4.17 


IMPORTS. 


The  value  of  imports  of  pumice  into  the  United  States  in  1907 
amounted  to  $85,647.  This  is  $26,048  less  than  the  value  of  the 
imports  into  the  country  in  1906.  The  figures  for  the  last  five 
years  are  given  in  the  following  table: 

Value  of  pumice  imported  into  the  United  States,  190S-1907. 


1903 183,920 

1904 77,211 

1903. 77,489 


1906 1111,  e06 

1907 86,647 
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NOTES  ON  DEPOSITS  OF  PUMICE. 

The  pumice  produced  in  the  United  States  comes  from  Harlan 
and  Lincoln  counties  in  Nebraska.  Deposits  are  also  known  in  South 
Dakota  and  Wyoming  to  the  north  and  northwest,  and  in  Kansas 
and  Oklahoma  on  the  south.  Scattered  deposits  are  also  known  in 
other  of  the  Western  States. 

The  term  "pumice  "  is  applied  to  a  form  of  acid  volcanic  rock  which 
may  be  either  massive  or  m  a  finely  comminuted  state.  The  former 
vanety  of  pimiice  is  largely  imported  from  the  Lipari  Islands,  a 
group  of  volcanic  islands  north  of  Sicily  in  the  Mediterranean  Sea. 
It  owes  its  peculiar  porous,  vesicular,  or  pumiceous  condition  to  the 
rapid  expansion  of  included  moisture  or  gases  due  to  sudden  release 
of  pressure  at  the  time  of  its  ejection  from  the  volcano.  This  expan- 
sion may  be  carried  to  such  an  extent  that  the  rock  is  completely 
shattered  and  the  resultant  finely  powdered  material  may  be  carried 
to  unknown  distances  by  wind  and  air  currents  and  then  deposited 
in  beds  often  several  feet  in  thickness.  The  latter  explanation  is 
that  usually  assigned  to  the  material  composing  the  deposits  in 
Harlan  and  Lincoln  coimties,  Nebr. 

Nehraska. — The  Nebraska  deposits  have  been  described  by  Bar- 
bour.* According  to  the  report  of  this  writer  practically  the  entire 
State  is  overlain  by  deposits  of  natural  pumice,  which  extend  as  far 
east  as  Omaha.  The  extent  and  thickness  of  the  beds  are  evidence 
of  extraordinary  former  volcanic  activity.  To  the  north  of  the  State 
in  the  heart  of  the  Big  Bad  Lands  of  South  Dakota  beds  were  noted 
10  to  15  feet  thick.  In  Scotts  Bluff  and  Banner  counties,  in  the 
western  part  of  the  State,  beds  100  feet  thick  were  measured  which, 
though  not  consisting  wholly  of  volcanic  ash,  still  were  rendered 
white  by  it.  The  material  in  individual  beds  differs  greatly  in  purity, 
texture^  and  physical  condition.  Some  of  the  material  is  pure  and 
white;  m  some  places  it  is  adulterated  with  silt,  sand,  clay,  and 
particles  of  limestone,  etc.  In  texture  it  exhibits  great  variety,  the 
coarser  material  being  found  in  almost  every  stage  of  consolidation 
from  incoherent  dust  to  fairly  compact  rock.  Nearly  all  of  the 
material  is  used  for  abrasive  purposes,  either  in  the  form  of  polishing 
powders  or  soaps. 

Colorado. — Woolsey*  has  recently  described  material  of  a  nature 
similar  to  pimiice  from  near  Durango,  La  Plata  County,  Colo.  The 
substance  occurs  in  three  isolated  beds  lying  within  a  radius  of  4 
miles  of  the  place.  One  is  located  at  the  east  end  of  the  dry  valley 
north  of  Animas  City  Moimtain,  on  the  shoulder  of  the  southward- 
facing  sj)ur.  Opposite  the  west  end  of  the  same  valley,  on  the  crest 
of  the  ridge  between  Dry  Gulch  and  Jimction  Creek,  another  bed 
occurs.  Both  of  these  deposits  have  the  same  elevation — about  400 
feet  above  Junction  Creek  at  this  point.  The  third  bed  lies  nearly 
east  of  Durango,  on  the  east  slope  of  Frorida  Mesa,  250  feet  above 
Florida  River.  All  these  beds  lie  at  nearly  the  same  elevation  and 
have  a  somewhat  similar  mode  of  occurrence.  The  material  from 
the  three  localities  is  very  similar  in  appearance,  resembling  a  dust- 
like powder  of  white  opaque  flakes,  glistening  in  the  sunlight.  The 
matmal  is  gritty  and  entirely  imconsoUdated.     Under  the  micro- 

a  Barbour,  E.  H..  Mineral  Industry,  vol.  4,  pp.  22-25. 
ft  BuU.  U.  8.  Geol.  Survey,  No.  285, 1906,  pp.  47S-t70. 


624  MINEBAL  BESOUBCES. 

scope  the  particles  of  the  material  are  decidedly  angular  and  f airlv 
unnorm  in  size.  The  material  is  very  similar  to  tne  volcanic  ash 
described  by  Merrill  **  from  Montana  and  Idaho.  The  bed  north  of 
Animas  City  Moimtain  has  been  prospected,  as  has  also  the  bed  on 
Florida  Mesa. 

Some  of  the  possible  uses  of  the  material  are  in  seinifused  filling 
brick  and  in  fireproofing  and  mineral  wool  for  packing  as  a  non- 
conductor of  heat  and  soimd.  In  its  natural  condition  it  may  also 
be  used  in  refrigerating  plants,  in  the  manufacture  of  puzzolan 
cements,  and  in  some  or  the  cheaper  varieties  of  glassware. 

ARTIFICIAL  ABRASIVES. 

Under  the  head  of  artificial  abrasives  are  included  carborundimi, 
crushed  steel,  and  alundimi.  The  total  production  of  these  sub- 
stances, by  years,  since  1904  is  given  in  the  following  table: 

Production  of  artificial  dbroHves  in  the  United  States,  in  poundz,  1904^1907. 


Year. 

Qoantity 

Value. 

1904 

n,870,380 
9,820,000 
11,774,300 
14,632,000 

1830,926 
701,400 

1905 

1906 

777,081 

1907 

1,027,246 

The  production  in  the  year  1907  was  greater  than  that  of  any  year 
of  which  the  Survey  has  record,  exceedmg  that  of  1906  by  2,867,700 
poimds  in  quantity  and  by  $250,165  in  value. 

In  previous  reports  it  has  been  the  custom  to  give,  in  addition  to 
the  total  production  and  value  of  artificial  abrasives,  the  quantity 
and  value  of  each  of  the  several  commodities  listed  above.  ^  Aa 
single  firms  are  engaged  in  making  each  class  of  artificial  abrasives, 
the  practice  obtainmg  heretofore  will  be  discontinued. 

CARBORUNDUM. 

Carborundum  is  manufactured  by  a  single  firm  in  the  United 
States,  the  Carborundum  Company  of  Niagara  Falls,  N.  Y.  The 
foreign  demand  for  this  abrasive  has  increased  so  rapidly  within  the 
last  few  years  that  the  companv  has  constructed  a  plant  at  Dtlssel- 
dorf,  Oermanv,  for  the  manuiactiu*e  of  carborundum  wheels  and 
abrasive  articles.    The  factory  began  operations  in  February,  1907. 

Carborundum  is  manufactured  oy  fusing  in  the  intense  heat  of 
the  electric  furnace  a  mixture  of  granulated  coke,  very  pur©  glass 
sand,   and  sawdust.    The  two  materials  first  mentioned  are  the 

Surest  obtainable.  The  coke  represents  the  carbonaceous  residue 
*om  the  distillation  of  petroleum;  the  sand  used  is  the  purest  glass 
sand.  The  sawdust  is  added  entirely  for  mechanical  purposes, 
namely,  to  make  the  mixture  porous  and  thus  to  avoid  explosions 
of  the  carbon  monoxide  produced  during  the  course  of  the  reaction. 
The  fundamental  reaction  takes  place  between  the  sand  (silica)  and 
the  coke  (carbon),  resulting  in  the  production  of  a  carbide  of  silicon, 
or  carborundum.     The  details  of  the  furnace  construction  and  oper- 

■ ■ 

a  Am.  Jour.  8d.,  31  aei.,  ^oL  32,^886,^.  1W«C  Mg. 
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a  lion  have  been  described  by  F.  A.  J.  Fitzgerald,*  and  will  not  be 
considered  here. 

The  latest  developments  in  the  industry  have  been  summarized 
recently  by  F.  J.  Tone,*  from  which  article  the  following  notes  are 
taken. 

Carborundum  has  been  used  for  some  time  in  the  plate  glass  and 
granite  industries.  The  recent  extension  of  its  use  to  the  marble 
mdustry  follows  as  a  natural  course.  A  complete  line  of  machinery 
has  been  developed  for  the  various  operations  involved  in  preparing 
marble  for  market,  and  in  this  industry  the  use  of  caroorunaum  is 
rapidly  dispensing  with  the  old  style  machine  tools  and  with  skilled 
laoor.  Carborundum  is  being  introduced  into  the  wood-working  and 
paper  industries,  and  also  into  the  hat  trade.  Other  applications  of 
the  material  are  in  nonslippin^  stair  treads,  carriage  treads,  non- 
slipping  horseshoes,  and  also  m  tne  construction  of  cement  pavements 
and  sidewalks. 

ALUNDUM. 

The  abrasive  known  as  alundum  is  manufactured  by  the  Norton 
Company  at  Nii^ara  Falls  from  the  mineral  bauxite.  The  crude 
bauxite  is  first  calcined  to  drive  off  combined  water.  This  is  accom- 
plished in  a  rotary  calciner  60  feet  long,  heated  by  two  gas  producers. 
The  machine  at  Niagara  Falls  is  contmuously  acting  and  will  calcine 
40  tons  of  bauxite  per  day. 

The  ore  after  calcination  is  ready  for  the  electric  furnaces.  These 
are  conically  shaped  pots  which  stand  on  cars  and  are  heated  by 
vertical  electrodes,  which  are  gradually  raised  as  the  molten  bauxite 
fills  the  furnace.  In  the  furnace  room  2,000  E.  H.  P.  are  used.  It 
is  said  that  the  temperature  attained  in  the  furnaces  ranges  from  5,000 
to  6,000  degrees  Fahrenheit.  The  dimensions  of  the  furnaces  are 
calculated  so  that  the  fusion  shall  not  extend  to  the  water-cooled 
shell.  During  the  fusion  iron  is  reduced  from  the  bauxite  as  a  result 
of  the  reducing  action  of  the  electrodes.  This  iron,  containing  5  to 
12  per  cent  silicon,  is  sold  to  the  steel  makers.  These  masses,  which 
are  called  pigs,  each  contain  about  three  tons  of  abrasive  material 

After  the  completion  of  the  fusion,  the  furnace  is  taken  to  a  position 
under  an  electric  crane  which  removes  the  solidified  mass  and  places 
it  on  the  cooling  floor  until  it  is  cool  enough  to  handle.  The  mass  is 
then  broken  up  and  fed  to  a  crusher,  after  which  the  alundum  passes 
through  a  reel  which  removes  all  the  fine  dust,  which  is  re-fused.  The 
product  which  has  gone  over  the  reel  is  passed  over  a  sorting  belt, 
where  the  material  not  up  to  the  standard  is  picked  out.  The  result- 
ing product  in  fragments  about  the  size  of  a  man's  fist  is  then  loaded 
on  cars  and  sent  to  the  company's  plant  at  Worcester,  Mass.,  where 
it  is  subjected  to  the  various  operations  necessary  for  use  in  the 
alundum  wheels. 

One  of  the  recent  applications  of  alundum  is  as  a  refractory  mate- 
rial. The  substance  melts  at  2.300**  C,  and  has  a  very  low  coefficient 
of  expansion,  if  it  has  any  at  all.  It  is,  moreover,  very  inert  chemic- 
ally, and  tests  made  in  the  basic  open-hearth  furnaces  show  that  it  is 
not  appreciably  affected  by  sla^  in  these  processes.  A  lining  of  a 
Deville  furnace  does  not  show  deterioration  after  repeated  bums  at 

aEl<>ctro-chcni.  and  Mctailurg.  Industry,  February,  1906. 
b  Mineral  industry  (or  1906,  vol.  15, 1907,  pp.  96-99. 
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1,800®  C.  It  remains  to  be  proved  just  how  much  better  alundum  is 
than  other  standard  refractories,  as  its  cost  will  necessarily  be  quite 
high.  It  is  believed,  however,  that  for  many  special  purposes  it  will 
prove  of  great  value. 

CRUSHED  STEEL. 

The  method  of  manufacturing  crushed  steel  abrasives  has  been 
described  by  M.  M.  Kann,  secretary  and  treasurer  of  the  Pittsburg 
Crushed  Steel  Company,*  and  by  Pratt.'' 

In  the  manufacture  of  crushed  steel  abrasives,  high-grade  crucible 
steel  is  heated  to  nearly  white  heat,  and  is  then  quenched  in  a  bath  of 
cold  water.  The  fragments  of  steel  thus  produced  are  then  crushed 
to  particles  varying  from  fine  powder  up  to  one^ixth  of  an  inch,  more 
or  less,  in  diameter.  The  crushed  product  is  then  classified  and 
tempered,  being  then  known  as  ** diamond  crushed  steel,"  '' diamond 
steel  emery."  and  **steelite." 

The  chier  use  of  crushed  steel  is  in  the  stove,  brick,  glass,  and  metal 
trades — the  size  of  the  steel  used  depending  on  the  cnaracter  of  the 
stone  to  be  cut,  rubbed,  ground,  or  polished. 

aProc.  Am.  Assoc.  Adv.  Sci.,  Pittsburg  meeting,  J aly,  1003. 
b Mineral  Resources  U.  S.,  1903,  p.  1013. 


AKSENIC. 


By  Frank  L.  Hess. 


rNTTRODUCnON. 

The  production  of  arsenic  in  the  United  States  during  1907  was 
confined  to  three  firms  and  places — the  Everett  (Washington) 
smelter,  the  Washoe  smelter  at  Anaconda,  Mont.,  and  the  Putnam 
County  Mining  Corporation,  Carmel,  N.  Y.  The  arsenic  plant  at 
Mineral,  Clark  County,  near  Tacoma,  Wash.,  did  not  operate  during 
theyear. 

The  arsenic  produced  by  the  smelters  was  all  in  the  form  of  white 
arsenic  (arsenic  trioxide,  AsjOj).  That  made  at  Everett  was  from 
ores  mined  in  the  Monte  Cristo  district,  Washington,  and  from  flue 
dust  of  the  Pacific  coast  plants  of  the  American  Smelters  and  Se- 
curities Company.  That  made  at  the  Washoe  smelter  was  from  flue 
dust  obtained  in  the  smelting  of  Butte  copper  ores.  The  production 
at  Carmel,  N.  Y.,  was  in  the  form  of  arsenical  pyrites  (mispickel), 
and  was  shipped  to  England  for  reduction. 

The  foUowmg  description  of  the  deposits  at  Carmel  and  elsewhere 
in  New  York,  appeared  in  "The  mming  and  quarry  industry  of 
New  York  State,  report  of  operations  and  production  during  1907," 
by  D.  H.  Newland:« 

The  ore  consists  of  arsenopyrite  and  subordinate  pyrite  with  a  quartz  gangue 
occurring  in  veins  that  cut  the  gneiss  country  roclc  in  proximity  to  a  basic  dike 
now  altered  to  serpentine.  The  veins  are  made  up  of  a  number  of  parallel 
stringers  closely  set  and  forming  what  is  properly  called  a  lode.  There  are 
two  such  lodes  of  which  the  one  worked  has  a  northerly  strike  and  is  from  12 
to  20  feet  wide,  while  the  second  lode  Intersecting  at  an  angle  of  60"*  has  been 
only  prospected.  The  ore  body  is  opened  by  a  vertical  shaft  bottomed  at  100 
feet,  from  which  a  drift  has  been  run  along  the  course  of  the  lode.  It  is  about 
12  feet  wide  in  the  drift 

During  the  past  year  the  company  has  installed  a  plant  for  concentrating  the 
low  grade  material.  The  process  as  described  by  Edward  K.  Judd  ^  consists 
in  passing  the  ore  through  a  Jaw  crusher  and  rolls  and  treating  by  hydraulic 
Jigs  of  the  Joplin  type.  There  are  eight  Jigs  run  by  hand  and  provided  with 
i-inch  scre«is.  The  arsenopyrite  is  recovered  from  the  hutch  only,  the  ma- 
terial on  the  screens  being  rejected.  The  Jig  capacity  is  4^  tons  of  crude  ore 
or  li  tons  of  concentrates  each  per  day.  The  concentrates  average  25  per  cent 
arsenic. 


•Bull  New  York  State  Maseum  No.  112,  1907.  p.  18. 
»£ng.  and  Min.  Jour.,  New  York,  vol.  85,  1908,  p.  806. 
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A  sample  of  the  high  grade  ore  gave  the  following  percentages  on  analysis : 

Analysis  of  arsenic  ore  from  CarmeU  ^.  Y. 

Silica 2.90 

Iron 36.11 

Copper 2.17 

Sulphur 22. 72 

Arsenic 36.00 

99.90 
Arsenopyrite  occurs  near  Edenville  and  at  other  localities  in  Orange  Ck>unty, 
and  in  the  town  of  Lewis,  Essex  County,  10  miles  south  of  Keeseville.    The 
Edenville  deposit  carries  also  leucopyrite,  the  diarsenid  of  iron  and  scorodite, 
a  hydrous  arsenate  of  iron. 

In  Maine  an  arsenical  pyrites  deposit  on  Verona  Island,  below 
Bangor,  was  prospected,  but  no  output  was  made. 

At  Damnffton,  in  Washington,  the  Summit  Mining  Company,  of 
Wellsville,  NT  Y.,  has  claims  on  White  Horse  Mountain,  upon  which 
only  assessment  work  was  done  during  the  year. 

PRODUCTION  AND  IMPORTS. 

The  output  of  arsenic  in  the  United  States  during  1907,  calculated 
as  arsenic  trioxide,  and  including  the  content  of  the  ores  shipped  firom 
Carmel,  N.  Y.,  was  1751  short  tons,  valued  at  about  $163,000. 

Although  arsenic  ore  was  exported  from  this  country,  the  importa- 
tion of  arsenic  and  arsenical  salts  was  the  largest  ever  known,  as  was 
the  domestic  production. 

Enormous  quantities  of  arsenic  in  fumes  continually  escape  from 
the  smelters  of  the  country,  while  at  present  comparatively  little 
arsenic  is  saved.  Harkins  and  Swain  in  "Papers  on  smelter  smoke"* 
state  that  in  August,  1905,  from  the  Washoe  smelter,  which  works 
exclusively  upon  Butte  copper  ores,  59,270  pounds  of  arsenic  trioxide 
per  day  were  passing  through  the  stack.  This  is  equivalent  to 
21,633,550  pounds,  or  10,8T7  snort  tons  per  year,  and  is  exclusive  of 
what  arsenic  trioxide  was  saved  from  the  flues.  At  5  cents  per  pound, 
the  lowest  price  for  which  white  arsenic  sold  during  1907,  this  waste 
product  of  one  year  would  be  valued  at  $1,081,700.  The  waste  arsen- 
ical fumes  at  this  plant  alone  amount  to  more  than  six  times  the 
domestic  saving  of  arsenic  trioxide,  and  to  much  more  than  the  com- 
bined production  and  imports  of  arsenic  in  the  United  States  each 
year. 

At  the  Butte  Reduction  Works  and  the  Great  Falls  smelter  other 
great  quantities  of  more  or  less  arsenical  Butte  copper  ores  are 
treated,  from  which  no  saving  of  arsenic  is  known  to  have  been  made 
and  from  which  the  losses  must  be  very  great. 

In  Utah  both  the  Bingham  and  the  Tintic  copper  ores  are  arsenical, 
and  no  saving  has  yet  been  made  from  them,  though  immense  quan- 
tities of  ore  are  smelted. 

It  is  recognized  that  in  handling  a  low-priced  product  like  arsenic, 
saving  can  not  be  carried  to  extreme  refinement  without  becoming  un- 
profitable. However,  arsenic  is  now  being  extracted  from  sulphuric 
acid  at  a  number  of  establishments  in  England,  and  both  products 

•  Jour.  Amer.  Chem.  Soc.,  vol.  10,  1907,  pp.  070-998. 
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are  cheap  articles.  If  even  one-half  of  the  arsenic  wasted  were  saved, 
the  marKet  in  this  country  would  be  glutted.  However,  without 
taking  account  of  the  possibility  of  greater  demand  if  there  were  a 
greater  supply  at  a  somewhat  lower  price,  there  will  in  time  probablv 
be  some  plan  devised  for  the  better  saving  of  smelter  fumes,  througn 
the  operation  of  which  it  will  be  unnecessary  for  this  country  to  im- 
port arsenic  while  so  much  is  continually  being  wasted. 

Tlie  production  and  importation  of  arsenic,  white  arsenic,  and 
arsenic  sulphides  since  1901,  and  of  London  purple  and  Paris  green 
since  1904,  is  given  in  the  table  below.  The  production  of  each  year 
is  composed  only  of  white  arsenic  or  the  white  arsenic  content  of  the 
ore  produced. 

Production  and  imports  of  arsenic,  1901-1901, 


Production. 

Imports. 

Year. 

White  arsenic. 

White  arsenic,  metallic 

arsenic,  and  arsenic 

sulphides. 

Paris  green  and  Lon- 
don purple. 

Quantity 
(short 
tons). 

Value. 

Quantity 
(short 
tons). 

Value. 

Quantity 
(pounds). 

Value. 

1901     

800 
1,353 

611 
86 

754 

737 
1,751 

$18,000 
81,180 
36,691 
2.185 
85,210 
63,460 

163,000 

3,495 
4.055 
4.179 
3,400 
3.838 
3.987 
5,164 

$316,525 
280,055 
294,602 
243.380 
256,540 
350.045 
574,998 

1902 

1908 

1904 

28.498 
44.931 
311.298 
133.422 

$985 

1906 

1,118 

1906 

21,847 
21,919 

1907 

Besides  these  importations,  sheep  dip,  a  large  part  of  which  is 
arsenical,  was  imported  to  the  value  of  $19,696.  One  of  these  dips 
consists  of  sodium  arsenide,  arsenic  sulphide,  and  sulphur.  Under 
customs  regulations  no  record  is  kept  of  importations  of  arsenic  com- 
pounds known  by  the  trade  names  of  Scheele's  ffreen,  lead  arsenate, 
lead  arsenite  (pink  arsenoid),  barium  arsenoid  (white  arsenoid), 
green  arsenoid,  aniline  arsenate,  or  other  arsenic  salts  than  those 
given  above. 

PRODUCTION    IN    FOREIGN   COUNTRIES. 

The  principal  producing  countries  are  Germany,  Spain,  Portugal, 
France,  England,  Turkey,  and  Canada.  The  figures  obtainable  are 
largely  in  terms  of  ore  carrjring  an  unknown  percentage  of  arsenic, 
and  are  thus  too  indefinite  to  be  serviceable.  The  output  of  white 
arsenic  from  Germany,  Spain,  and  England,  probably  exceeds  con- 
siderably in  each  case  that  from  the  United  States. 


PRICES. 

Prices  varied  in  1907  from  5  to  8  cents  per  pound  in  large  lots  at 
the  smelters.  The  prices  for  large  lots  in  New  York  City,  as  given 
by  the  Oil,  Paint,  and  Drug  Reporter,  opened  in  January  at  from 
7 1  to  8  cents  per  pound,  and  reached  a  maximum  during  late  Febru- 
ary and  early  March.    During  the  larger  part  of  this  latter  period 
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prices  ranged  from  8  to  8i  cents ;  during  the  remainder  of  the  year 
there  was  a  steady  but  verj  gradual  decline,  and  the  year  closed  with 
5f  to  6  cents  as  the  prevailing  price.  Red  arsenic  sold  at  from  6|  to  8 
cents  per  pound,  and  was  higher  during  the  last  part  of  the  year  than 
during  the  first  part.  In  December  arsenate  of  soda  was  quoted  at 
6f  cents  per  pound. 


BORAX. 


By  Charles  G.  Yale. 


INTRODUCTION. 

Very  marked  changes  occurred  in  the  borax  industry  in  the  United 
States  in  1907,  resulting  in  the  virtual  closing  down  of  most  of  the 
former  producers  in  California,  the  only  State  in  the  Union  produc- 
ing this  substance  in  commercial  quantities.  While  the  total  yield  in 
1907  was  only  5,323  tons  less  than  in  1906,  and  the  decrease  in  value 
only  $60,890,  yet  the  sudden  drop  in  market  value  was  such  that  by 
the  end  of  1907  only  the  largest  properties  continued  to  carry  on 
mining  operations.  In  fact,  most  of  the  producers  say  it  does  not 
pay  to  mme  borax  properties  under  present  circumstances  and  will 
not  start  up  again  until  there  are  more  promising  conditions,  and 
some  of  the  companies  w^hich  were  working  on  low-grade  properties 
do  not  expect  to  resume  operations  and  have  removed  their  plants 
from  the  mines.  The  consumption  of  borax  has  not  materially  in- 
creased, and  in  some  branches  of  industry  it  has  actually  decreased. 
At  the  same  time  new  mines  opened  within  the  year  are  prepared  to 
meet  even  extraordinary  demands  as  to  output.  New  uses  for  borax 
are  constantly  being  looked  for  by  the  producers  in  order  that  they 
may  enlarge  the  market. 

PRODUCTION. 

California  continues  to  be  the  only  State  which  makes  a  commer- 
cial production  of  borax  annually,  the  few  small  marsh  deposits  in 
Nevada  being  no  longer  productive.  In  1907  the  entire  output  was 
derived  from  the  counties  of  San  Bernardino,  Inyo,  and  Ventura,  Cal. 
The  output  of  crude  borax  for  1907  was  52,850  short  tons,  valued 
at  $1,121,520,  as  compared  with  58,173  short  tons,  valued  at  $1,182,410 
in  1906.  Until  1903  the  annual  statistics  were  based  on  quantity  and 
value  of  the  refined  or  manufactured  product,  but  since  then  the 
crude  material  has  been  taken  as  the  basis  of  quantity,  and  the  per- 
centage of  boric  acid  contained  taken  as  the  basis  of  value.  The 
colemanite,  or  borate  of  lime  mined,  varies  in  richness  of  boric  acid 
at  different  properties,  and  these  percentages  being  ascertained,  the 
values  are  nxea  accordingly.  This  is  explained  in  detail  in  the 
chapter  on  this  subject  in  the  report  for  1905. 

The  statistics  of  production  of  borax  in  California  from  1895  to 
1907,  inclusive,  are  given  in  the  following  table,  the  values  for  the 

<5&\ 
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years  1903  to  1907,  inclusive,  being  based  on  the  boric-acid  content 
of  the  corresponding  number  of  crude  tons  of  colemanite  or  borate 
of  lime : 

Production  of  borax  in  California,  1895-1907. 


1895- 

-shopt  tons— 

5,959 

$595,900 

1896_ 

do 

6,754 

675,400 

18»7> 

do 

8,000 

1, 108, 000 

1898- 

do 

8,000 

1, 120, 000 

1899. 

do 

20,  357 

1, 139, 882 

1900.. 

do 

25,837 

1, 013. 251 

1901- 

do 

23,231 

1,012,118 

1902— short    tons.  «  20, 004  $2,638,614 

1903 do »  34, 430        661,400 

1904 do 645,647 

1905 do M6,334 

1906 do 6  58, 173 

1907 do 6  52,  850 


698,810 
1,019,154 
1, 182, 410 
1, 121, 520 


IMPORTS. 


The  following  table  shows  the  imports  of  borax  and  borates  into 
the  United  States  from  1902  to  1907,  inclusive : 

Imports  of  borax  and  borates  into  the  United  States,  1902-1907,  in  pounds. 


Year. 

Borax. 

Borates,  calcium, 

and  sodium  (crude) 

and  refined  sodium 

borate. 

Boric  acid. 

Quantity. 

Value. 

Quantity. 

Value. 

,  Quantity. 

Value. 

1902 ; 

684,537 
68,978 
153,952 
166,960 
791,425 
2,268,065 

$20,796 

6,727 

10,669 

8,802 

27,848 

77,258 

.186,807 
146,654 
89,447 
20,895 
57, 7U 
2,959 

$12,002 
13,280 
6,630 
1,626 
2,486 
175 

822,907 
693,619 
708,816 
676,105 
986,021 
534,624 

130,489 
28,011 

1903 

1904 

27,666 

1905 

22,872 
88,200 

1906 

1907 

23.547 

REVIEW  OF  THE  BORAX  INDUSTRY  IK  1907. 

CALIFORNIA. 

The  main  feature  of  the  borax  industrj^  since  about  the  middle  of 
1907  has  been  the  steady  reduction  in  price,  which  fell  from  6 J  to  7 
cents  per  pound  at  New  York  earlv  in  the  year  to  4i  and  5^  cents  per 
pound  during  the  latter  part  of  tne  year.  This  fall  in  price  is  con- 
sidered as  having  been  inaugurated  by  the  Pacific  Coast  Borax  Com- 
pany, the  leading  producer,  partly  because  of  the  lower  cost  of  pro- 
duction which  would  follow  tne  completion  of  the  Tonopah  and  Tide- 
water Kailroad  to  the  Lila  C.  mine  of  that  company  in  Inyo  County, 
Cal.,  which  was  opened  for  production  in  May,  1908 ;  partly  in  view 
of  competitive  conditions  regarding  both  production  and  markets,  and 
partly  with  a  view  to  stimiuate  consumption. 

It  was  this  reduction  in  price  which  caused  the  closing  of  most  of 
the  other  productive  mines  in  California.  Some  of  them  had  vir- 
tually exhausted  the  ore  of  a  profitable  grade  in  their  properties; 
others  were  suffering  from  the  expenses  of  transportation  and  were 
making  but  small  profit,  which  was  entirely  wiped  out  when  the 
price  fell. 

The  cost  of  the  crude  substance  mined  differs  quite  materially  with 
the  different  producers,  owing  to  local  conditions,  longer  or  snorter 


*  Beflned  product,  including  2,600  short  tons  of  crude,  Talued  at  $91,000.     *  Cmde  prodnct. 
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haul  to  railroads,  methods  of  mining,  etc.  Some  of  it  is  concen- 
trated or  semirefined  before  shipment,  being  subsequently  fully 
refined  at  places  distant  from  the  source  of  production.  Some  pro- 
ducers bring  their  j)roduct  to  a  higher  percentage  of  boric  acid  than 
others  before  shipping  to  the  refineries  at  New  York,  Chicago,  San 
Francisco,  New  Jersey,  or  Pennsylvania. 

The  company  which  is  the  leaaing  producer  of  borax  in  its  com- 
mercial forms  states  that  in  that  portion  of  the  United  States  served 
from  its  Chicago  headquarters,  comprising  23  States  and  a  popula- 
tion of  40,000,000,  with  427  cities  and  towns  each  exceeding  5,000  in 
population,  about  one-half  of  the  prepared  borax  sold  is  used  for 
nousehold  purposes.  Of  this  company^s  entire  output  in  the  United 
States,  about  one-third  finds  household  use.  Among  the  industrial 
uses  of  this  company's  borax  in  the  territory  named  that  by  meal 
packers  has  imdergone  a  striking  change  through  the  operation  of  the 
pure- food  laws.  Before  the  passage  of  those  laws,  40  per  cent  of  the 
company's  sales  in  this  territory  were  to  meat  packers;  in  1907  the 
proportion  was  only  about  3  per  cent.  In  the  industrial  uses  that 
year  in  the  territory  referred  to,  that  by  metal-ware  enamelers 
amounted  to  49  per  cent  of  the  sales ;  large  chemical  dealers  took  23 
per  cent,  meat  packers  3  per  cent,  manufacturers  of  plmnbinff  sup- 
plies 3  per  cent,  tanners  2  per  cent,  and  various  trades  and  dealers 
the  remainder. 

The  leading  producers  of  boracic  acid  and  prepared  borax  have 
recently  been  making  strong  efforts  to  stimulate  the  consumption  of 
borax  along  all  possible  lines.  The  forms  of  the  product  desimed  for 
household  use  are  becoming  more  varied,  and  are  more  widely  and 
persistently  advertised.  The  use  of  borax  in  tanning  has  been  con- 
siderably mcreased. 

One  of  the  California  companies  has  offered  a  prize  of  $500  for  a 
commercially  successful  electric  process  for  the  mating  of  f erroboron, 
which  compound  has  been  found  to  increase  so  greatly  the  tensile 
strength  or  steel  when  used  as  an  alloy  to  the  extent  of  one-half  of 
1  per  cent  to  1  per  cent  that  the  company  foresees  a  possible  large 
increase  in  consumption  of  boron  compounds. 

In  1907  there  were  5  producing  mines  in  California,  1  in  Inyo,  2 
in  San  Bernardino,  and  2  in  Ventura  counties.  With  one  exception 
these  properties  had  ceased  production  by  the  end  of  that  year,  though 
some  of  me  operators  have  since  commenced  operations  at  other  and 
more  favorable  places. 

Inyo  County. — In  Inyo  County  is  situated  the  Lila  C.  mine  of  the 
Pacific  Coast  Borax  Company,  which  began  to  be  productive  in  the 
latter  part  of  1907,  and  has  since  been  yielding  by  far  the  largest  part 
of  the  entire  output  of  the  State.  The  mine  Ties  12  miles  west  or  the 
main  line  of  the  Tonopah  and  Tidewater  Kailroad,  owned  by  the 
principal  owners  of  the  mine,  and  is  connected  by  a  short  line  with 
the  main  railroad.  The  colemanite  vein  in  the  mine  is  from  6  to  18 
feet  wide,  and  carries  a  boric  acid  content  of  about  40  per  cent.  The 
property  has  been  under  development  for  several  years  and  is  fully 
opened.  It  was  the  intention  of  the  company  to  abandon,  when  the 
new  railroad  was  completed,  its  old  mines  at  Daggett,  San  Bernardino 
County,  and  draw  its  entire  supply  of  ore  from  this  Lila  C.  mine, 
Inyo  County,  where  the  ore  is  rich  and  plentiful.    For  this  reason 
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development  was  commenced  some  years  before  it  was  practicable  to 
utilize  the  output.  Indeed,  for  a  number  of  years  the  company  has 
had  prospectors  out  looking  for  borates,  and  it  now  owns  virtually 
all  the  mounds  and  foothills  of  Furnace  Creek  "  wash  "  in  the  Death 
Valley  region  of  Inyo  County.  The  mine  is  in  the  hills  on  the 
western  edge  of  the  Amargosa  Desert.  In  the  Amargosa  Canyon  are 
old  abandoned  borax  claims  still  owned  by  this  same  company.  The 
crude  ore  from  the  LUa  C.  mine  is  to  be  shipped  direct  to  the  refinery 
at  Bayonne,  N.  J.,  without  being  concentrated  or  semirefined  in  any 
way.  The  Pacific  Coast  Borax  Company  is  enabled  to  obtain  its 
entire  supply  from  this  single  mine. 

The  Western  Borax  Works  in  this  same  county  made  a  small  out- 
put in  1907,  which  was  shipped  to  San  Francisco;  but  the  company 
ceased  operations  when  prices  fell  in  the  latter  part  of  the  year. 

San  Bernardino  County. — From  this  county  both  the  Pacific  Coast 
Borax  Company  and  the  American  Borax  Company  obtained  a. pro- 
duction in  1907  from  their  deposits  near  Daggett.  Neither  the 
Western  Mineral  Company  nor  the  Palm  Borate  Company  produced. 
The  Pacific  Coast  Borax  Company  has  abandoned  its  mines  at  Dag- 
ffett  entirely,  and  its  plant  and  machinery  have  been  removed.  The 
American  Borax  Company  has  given  up  its  mine  also  and  removed  all 
its  material.  The  Western  Mineral  Company  has  closed  down  its 
mine  and  will  not  resume  operations  until  prices  are  bettered. 

A  new  company  known  as  the  Borax  Properties,  Limited,  has  been 
organized  in  England,  and  has  taken  over  tne  properties  of  the  Palm 
Borate  Company  near  Daggett,  as  well  as  other  groups  of  borax 
claims  in  Belleville  district.  Capital  has  been  supplied  to  put  up 
the  necessary  plant  for  mining  and  for  crystallizing  the  product. 
The  Palm  Borate  Company  was  organized  as  far  badk  as  1902,  and 
has  since  been  developing  its  mine  by  tunnel  and  shafts.  Large  quan- 
tities of  borate  of  lime  are  exposed  above  the  tunnel  levels.  After 
Ereliminary  treatment  of  the  crude  ore,  the  solution  of  boric  acid  will 
B  carried  by  pipe  line  to  the  Salt  Lake  Railroad  station  and  there  be 
crystallized  in  tanks. 

The  Los  Angeles  stockholders  of  the  Palm  Borate  Company  still 
retain  an  interest  in  these  properties,  and  the  management  continues 
to  be  local.  During  1908  contracts  have  been  let  for  machinery,  plant, 
etc.,  and  by  the  end  of  the  year  the  properties  are  expected  to  become 
productive.  This  will  then  be  the  only  producing  borax  property  in 
San  Bernardino  County,  which  has  always  heretofore  been  the  county 
of  the  State  making  the  largest  output  of  borax. 

Ventura  County. — In  this  county  the  Frazier  Borate  Company,  con- 
trolled by  the  Stauffer  Chemical  Company,  of  San  Francisco,  and  the 
Columbus  Borax  Company,  managed  by  M.  Calm  &  Bros.,  of  New 
York,  both  were  producers  in  1907.  Jn  April  of  that  year  the  Frazier 
Company  closed  down  its  mine,  and  in  October  the  Columbus  Com- 
pany did  the  same.  The  long  haul  to  the  railroad  would  not  permit 
the  continuance  of  operations  with  the  prices  for  borax  as  they  were 
at  that  time. 

Notwithstanding  the  closing  down  of  these  long-worked  properties, 
a  new  organization  called  the  Kussell  Borate  Mining  Company  has 
acquired  some  600  acres  of  ground  in  the  Frazier  region,  between  the 
properties  of  the  Frazier  and  the  Columbus  companies.    The  owners 
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claim  that  the  material  to  be  mined  is  of  higher  grade  than  that  mined 
by  the  old  companies.  They  have  therefore,  in  1908,  formed  a  cor- 
poration to  exploit  this  new  ground,  which  has  not  heretofore  been 
worked. 

Los  Angeles  County. — Until  November,  1907,  no  borax  deposits 
were  known  to  exist  in  Los  Angeles  County,  but  in  that  month  cole- 
manite  was  discovered  by  a  prospector  in  Tick  Canyon,  a  branch  of 
Soledad  Canyon,  40  miles  north  of  the  city  of  Los  Angeles,  and  5 
miles  from  Lang  Station,  on  the  Southern  Pacific  Kailroad.  This 
mine  is  the  nearest  of  its  kind  in  the  State  to  a  shipping  station  and 
to  tidewater.  Some  20  claims  were  located,  and  have  since  been  pur- 
chased by  the  Sterling  Borax  Company,  which  has  its  headquarters 
in  Los  Angeles.  The  vein  is  of  colemanite  and,  if  the  claims  of  the 
owners  are  valid,  it  is  one  of  the  best  bodies  of  that  ore  yet  discovered 
in  California.  Cheap  transportation  is  an  important  factor  in  work- 
ing such  properties,  and  tnis  the  mine  possesses.  Comparatively 
cheap  labor  may  also  be  obtained  in  that  locality,  whereas  in  the 
desert  region  not  only  labor  but  supplies  are  more  expensive  than  they 
are  near  the  coast  and  close  to  railroad  lines  and  large  cities.  During 
1908  the  new  mine  has  been  developed,  and  some  ore  has  been  shipped 
to  San  Francisco,  Chicago,  and  New  Brighton,  Pa.  The  companv 
will  ship  crude  ore  to  refineries  at  the  above-named  places,  and  will 
erect  no  refinery  or  concentrating  works  at  the  mine.  It  is  under- 
stood that  the  Stauffer  Chemical  Company,  of  San  Francisco,  which 
formerly  operated  the  Frazier  Borate  Company  in  Ventura  County, 
has  a  controlling  interest  in  this  company,  and  the  owners  of  the  New 
Brighton,  Pa.,  refinery  are  also  interested,  as  are  manufacturers  of 
samtary  plmnoing  ware,  agate  utensils,  etc.,  in  Chicago.  During  the 
latter  part  of  1908  this  deposit  is  being  actively  worked  and  is  in  a 
position  to  make  a  large  output  of  high-grade  material. 

The  Sterling  Borax  Company  is  virtually  a  combination  which  in- 
cludes not  only  the  deposits  mentioned,  but  the  Ventura  mines  of  the 
Frazier  Borate  Company  or  Stauffer  Chemical  Company,  the  Lang 
and  the  Death  Valley  mines  of  the  American  Borax  Company,  and 
the  refining  companies  at  Chicago,  San  Francisco,  and  New  Brighton. 

The  uses  to  which  borax  is  put  are  given  in  detail  in  the  chapter  on 
this  subject  in  the  report  of  1905. 


FLUORSPAR  AND  CRYOLITE. 


By  Ernest  F.  Burchard. 


FliUORSPAR. 

CHARACTER  AND  OCCURRENCE. 

Fluorspar  or  fluorite,  chemically  calcium  fluoride  (CaF,),  consists 
of  calcium  and  fluorine  in  the  proportions  of  51.1  to  48.9.  The  min- 
eral is  crystalline,  only  slightly  harder  than  calcite,  and  consequently 
crushes  easily.  It  crystallizes  in  the  isometric  system,  and  is  found 
commonly  in  cubical  crystals.  In  color  the  spar  ranges,  according  to 
purity,  from  a  clear,  slightly  bluish  glassUke  substance  through  vari- 
ous bnUiant  shades,  although  much  of  it  is  white  and  opaque.  The 
mineral  is  usually  very  pure,  the  greater  part  of  the  material  mar- 
keted running  98  to  99  per  cent,  while  material  carrying  less  than  95 
per  cent  of  calcium  fluoride  finds  little  sale,  except  at  a  reduced  price. 

Fluorspar,  associated  with  other  minerals,  has  a  broad  distribution 
geographically  and  a  wide  range  geologically.  The  deposits  thus  far 
exploited  in  tne  United  States  are,  however,  confined  to  five  States — 
Arizona,  Colorado,  Illinois,  Kentucky,  and  Tennessee. 

The  Arizona  production  has  come  mainly  from  the  Castle  Dome 
district,  Yuma  County.  In  1902,  1903,  and  1904,  small  quantities  of 
fluorspar  were  shipped  from  this  locaUty,  but  during  the  last  three 
years  there  has  been  no  production  reported  beyond  that  required  for 
assessment  work.  In  Cfolorado  the  fluorspar  occurs  in  Boulder  and 
Custer  counties,  along  the  Front  Range.  The  chief  deposits  in  lUi- 
nois  and  Kentucky  occur  in  adjoining  portions  of  the  two  States, 
Hardin  and  Pope  counties  in  Illinois  being  separated  from  the  Ken- 
tucky counties,  Crittenden^  Livingston,  and  Caldwell,  by  Ohio  River. 
The  great  size  and  the  puritv  of  tiie  fluorspar  deposits  of  the  Illinois- 
Kentucky  district  indicate  that  for  many  years  tney  will  continue  the 
main  source  of  domestic  production,  rrospecting  with  favorable 
results  has  been  reported  from  Mercer  Coimtj,  in  central  Kentucky. 
The  Tennessee  production  has  been  from  Smith  and  Trousdale  coun- 
ties, near  the  central  part  of  the  State.  A  possible  addition  to  the 
list  of  producing  States  is  California,  since  fluorspar  deposits  in  San 
Bernardino  Coimty  are  now  being  investigated.  Fluorspar  is  secured 
as  a  by-product  of  lead  and  zinc  mining  in  Albemarle  County,  Va.; 
with  gold  tellurides  at  the  Cripple  CreeK  mines,  Colorado,  and  at  a 
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number  of  other  localities  in  quantities  too  small  for  use  at  present. 
Practically,  wherever  it  has  been  mined,  fluorspar  occurs  as  a  vein- 
material,  although  imder  widely  different  conditions.  In  the  Ken- 
tucky-Illinois district  it  is  the  cnief  mineral  of  value  in  many  of  the 
veins,  lead  and  zinc  being  of  secondary  importance,  and,  in.  many 
places,  not  valuable  even  as  by-products,  while  in  the  Castle  Dome 
district  of  Arizona  jiff  concentrates  of  fluorspar  are  made  incidental 
to  concentrating  the  lead-silver  ores. 

PREPARATION  AND  USES. 

The  various  uses  of  fluorspar  depend  on  its  chemical  composition, 
fluxing  properties,  and  phosphorescence  when  heated,  and  on  its  opti- 
cal and  gem-like  properties.  Its  preparation  involves  separation 
from  other  minerals  with  which  it  is  associated,  the  treatment  com- 
prising hand-sorting,  crushing,  and  jigging.  Part  of  the  high-grade 
ore  is  ground  and  snipped  in  barre^  and  sacks;  the  rest  is  sold  in 
lump  form.  Where  fluorspar  is  associated  with  zinc  blende,  complete 
separation  of  the  two  minerals  has  been  diflScuLt  on  accoimt  of  their 
nearness  in  specific  gravity.  While  fluorspar  is  useful  in  smelting 
iron  ores  it  is  harmful  to  zinc,  and  therefore  the  zinc-fluorspar  con- 
centrates have  been  of  Uttle  value  imtil  recently.  A  new  process  for 
separating  fluorspar  and  zinc  by  means  of  flotation  in  a  dilute  solu- 
tion of  aluminum  sulphate  is  now  in  successful  operation  at  Marion, 
Kv.  This  basic  flotation  process  is  performed  m  shallow  pans,  in 
which  mechanical  stirrers  are  operated,  and  an  increased  production 
of  both  minerals  has  resulted. 

The  three  principal  classes  of  consumers  of  fluorspar  are,  in  order  of 
importance,  smelters  and  metallurgists,  makers  of  opalescent  glass 
and  enameled  wares,  and  chemical  manufacturers.  The  hi^est 
grade,  * 'American  lump  No.  1,"  which  runs  less  than  1  per  cent  silica, 
and  is  white  or  clear  pale  blue  in  color,  is  sold  either  groimd  or  in 
lumps  for  use  in  the  glass,  enameling,  and  chemical  industries,  the 
latter  including  the  manufacture  of  nydrofluoric  acid.  The  grind- 
ing of  the  pure,  clear  spar  can  be  dispensed  with  for  some  purposes, 
as  it  readily  decrepitates  to  a  powder  when  heated.  The  second 
grade,  '^American  lump  No.  2,''  is  used  by  blast  furnaces  in  the  pro- 
duction of  ferrosilicon  and  ferromanganese,  and  in  basic,  open-hearth 
steel  furnaces  to  give  increased  fluidity  to  the  slag  and  to  reduce  the 
contents  of  phosphorus  and  sulphur.  This  grade  includes  colored 
spar  and  may  run  as  high  as  4  per  cent  silica,  though  most  of  it  is 
sold  with  a  3  per  cent  guaranty.  The  lowest  grade,  ''gravel  spar," 
including  all  that  contains  more  than  4  per  cent  silica  as  well  as  spar 
mixed  with  calcite,  is  used  in  iron  and  brass  foundries,  where  it  is  of 
value  in  making  the  metal  more  fluid,  in  permitting  the  use  of  greater 
quantities  of  lower  grades  and  scrap,  and  because  it  carries  phos- 
phorus, sulphur,  and  other  impurities  into  the  slag. 

Fluorspar  possesses  a  considerably  higher  quantitative  efficiency 
as  a  flux  than  limestone,  especially  in  smelting  refractory  ores;  but 
in  all  metallurgical  operations  the  proportions  of  the  spar  that  can 
be  used  are  limited,  smce  its  favoraole  effects  do  not  increase  indefi- 
nitely as  the  quantity  is  increased.     In  England  and  on  the  Ck>nti- 
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nent  the  use  of  fluorspar  is  at  present  more  common  than  in  America, 
probably  because  its  value  has  been  better  imderstood  by  European 
metallurgists.  Other  minor  metallurgical  uses  are  in  the  extraction 
of  aluminum  from  bauxite,  in  smelting  gold  ores,  in  refining  copper, 
and  in  refining  lead  biillion.  In  the  latter  process  the  spar  is  nrst 
converted  into  hydrofluoric  acid.  Miscellaneous  uses  that  have  been 
reported  are  as  a  bonding  for  constituents  of  emery  wheels,  for 
carbon  electrodes  to  increase  their  Ughting  efficiency  while  also 
decreasing  the  amoimt  of  current  required,  and  as  a  constituent  of 
Portland  cement. 

PRODUCTION  AND  PRICES. 

The  total  quantity  of  fluorspar  marketed  in  1907  is  reported  at 
49,486  short  tons,  valued  at  $287,342,  which  represents  a  gain  in 
quantity  of  8,690  short  tons  and  in  value  of  $43,317  over  the  output 
toT  1906.  This  indicates  a  firm  condition  in  the  fluorspar  industry, 
since  there  was  on  hand  at  the  close  of  1906  a  stock  of  13,470  tons,** 
which  has  evidently  been  absorbed  without  leaving  q^uite  so  large  a 
surplus  on  hand  at  the  close  of  1907.  The  production  from  Ken- 
tucky increased  considerably  in  1907,  and  more  spar  was  groimd  in 
this  State  than  in  Illinois.  The  production  from  Illinois  decreased 
slightly,  although  Illinois  still  reports  the  larger  production.  Colo- 
rado shows  a  large  proportional  mcrease  in  1907,  out  no  production 
was  reported  from  either  Arizona  or  Tennessee.  Illinois  reported  a 
total  production  of  25,128  short  tons,  valued  at  $141,971.  Of  this 
total,  18,610  short  tons  were  gravel  spar,  valued  at  $83,259,  or 
$4.47  per  ton;  lump  spar  was  3,038  tons,  valued  at  $22,828,  or  $7.51 
per  ton;  and  groimd  fluorspar  was  3,480  tons,  valued  at  $35,884, 
or  $10.31  per  ton.  Small  quantities  of  lump  spar  were  reported  to 
have  sold  at  $18  to  $35  per  ton.  Kentucky's  total  production  of 
21,058short  tons,  valued  at  $133,971,  was  reported  as  follows:  Gravel, 
14,276  tons,  valued  at  $71,376,  or  $4.99  per  ton;  and  OTound  spar, 
6,782  tons,  valued  at  $62,595,  or  $9.23  per  ton.  All  the  Colorado 
product,  3,300  short  tons,  was  reported  as  crude  or  gravel,  and  was 
valued  at  $11,400,  or  $3.45  per  ton. 

Up  to  October,  1907,  the  demand  for  fluorspar  was  generally 
strong,  with  prices  ranging  from  75  cents  to  $1  in  advance  of  those 
of  1906.  Toward  the  end  of  the  year  there  was  a  decided  falling  off 
in  production  as  a  result  of  the  depression  in  the  iron  and  steel  busi- 
ness that  followed  the  financial  stringency.  Many  producers  found, 
however,  that  the  net  result  of  the  year's  business  was  no  worse 
than  that  of  1906,  and  others  report  decided  gains. 

Wholesale  prices*  in  December,  1907,  on  domestic  lump  spar  free 
on  board  shipping  point  ranged  from  $8  to  $10  per  long  ton;  on 
ground  spar,  from  $11.50  to  $13.50  per  long  ton;  and  on  foreign 
crude,  ex  dock,  from  $8  to  $10  per  long  ton.  In  May,  1908,  the 
quotations  were  exactly  the  same. 

a  Fobs,  F.  Julius.  Fluorspar:  Mineral  Industry  for  190f>,  p.  323, 1907. 
bEng,  and  Min.  Jour.,  December  7, 1907,  and  May  2, 1906. 
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The  following  table  gives  the  quantities  and  values  of  the  different 
grades  of  fluorspar  produced  and  marketed  in  the  United  States  in 
1906  and  1907: 

Fluorspar  marketed  in  1906  and  1907 ,  in  short  tons. 


State. 

Gravel. 

Lump. 

Ground. 

Total 

Total 

Quan- 
tity. 

Value. 

•^1^"- 

Value. 

X- 

Value. 

▼alue. 

1906. 
Colorado 

A 

(a) 

Illinois 

623,739 
e  8,207 

b$113,399 
e 40, 084 

4,529 
c4,321 

$47,224 

$160,623 

Kentucky 

e  43, 318  di2,^ 

<i83,492 

Total 

31,946 

153,483 

8,850 

90,542  1  40,796 

244.025 

1907. 
Colorado 

3,300 
18,610 
14,276 

$11,400 
83,250 
71,376 

3,300 
25.128 

11,400 
141,971 

ininn^ 

3,038 

22,828 

3,480 
6,782 

35,884 

Kentucky 

62,605  1  2i;658 

133,971 

1 

Total 

36,186 

166,035 

3,088 

22,828 

10,262 

98,470  1  49.486 

287,342 

' 

a  Included  in  Kentucky. 

b  Includes  crude  and  gravel  spar. 

e  Includes  crude  and  gravel  spar  from  Colorado  and  Tennessee. 

<<  Includes  production  from  Colorado  and  Tennessee. 

The  annual  production  of  fluorspar  in  the  United  States  since  1883 
is  given  in  the  following  table: 


Production  of  fluorspar  in  the  United  States,  188S-1907. 


1883 short  tons.. 


1884 

1885 

1886 

1887 . . . . . 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 


.do. 

.do. 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do 

do.... 

do.... 

do.... 


4,000 

4,000 

5,000 

5,000 

5,000 

6,000 

9,500 

8,250 

10,044 

12,250 

12,400 

7,500 

4,000 


$20,000 
20,000 
22,500 
22,000 
20,000 
30,000 
45,  835 
55,  328 
78,  330 
89,000 
84,000 
47,500 
24,000 


1896 short  tons. 

1897 do... 

1898 do... 

1899 do... 

1900 do. 


1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 


.do.... 
.do.... 
.do.... 
.do.... 
.do.... 
.do.... 
.do.... 


6,500 
5,062 
7,675 
15,900 
18,450 
19,586 
48,018 
42,523 
36, 452 
57,385 
40,796 
49,486 


$52,000 

37, 159 

63,050 

96,650 

94,500 

113,803 

271,832 

213,  617 

234,765 

362,488 

244,025 

287,342 


PRODUCTION  OF  FLUORSPAR  IN  ENGLAND. 

The  fluorspar  produced  in  England  is  obtained  mainly  from  mines, 
but  a  small  quantity  is  obtained  from  open  quarries.  The  output  is 
from  the  counties  of  Derby  and  Durham.  Derby  produces  the 
variety  of  fluorspar  known  as  '^Blue  John/'  used  in  making  orna- 
ments. The  total  quantity  of  fluorspar  produced  from  these  two 
coimties  in  1906  was  41,849  long  tons,  valued  at  the  mines  at  $97,442, 
as  compared  with  39,446  long  tons,  valued  at  $95,174.  From  1899, 
when  tne  fluorspar  obtained  was  only  783  tons,  the  production  in- 
creased very  rapidly  up  to  1905.  The  average  value  per  ton  in  1906 
was  $2.33,  which  is  $1.12  less  than  the  lowest  valuation  placed  on 
American  spar  at  the  mines.  The  fluorspar  imported  into  tne  United 
States  is  said  to  come  largely  from  English  mines,  the  competition 
being  felt  principally  along  the  Atlantic  coast.  No  statistics  regard- 
ing tne  importation  of  this  mineral  are  yet  available  from  the  Depart- 
ment  of  Commerce  and  Labor. 
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CRYOIilTE. 
IMPORTS  AND  PRICES. 

No  cryolite  was  reported  to  have  been  produced  in  the  United 
States  in  1907.  Cryolite  is  aluminum-sodium  fluoride,  and  is  used 
chiefly  in  the  manufacture  of  sodium  salts,  of  opal  and  alabaster  ^lass, 
of  porcelain  and  enameled  ware,  and  as  a  flux  in  the  electrolytic  alumi- 
num process.  The  mineral  is  quarried  in  Greenland,  and  there  were 
imported  into  the  United  States  in  1907,  1,438  long  tons,  valued  at 
$28,902,  as  compared  with  1,505  long  tons,  valued  at  $29,583,  in  1906. 

Wholesale  pnces  on  cryolite  at  the  close  of  1907  and  the  first  part 
of  1908  were  6i  to  6}  cents  per  poimd. 

RECENT    lilTERATURK    ON    FliUORSPAB   ANJ}   CRYOIilTE. 

For  details  as  to  geologic  relations,  mining  developments,  and  notes 
on  the  technology  of  the  preparation  and  uses  of  fluorspar  the  reader 
is  referred  to  the  following  papers: 

Bain,  H.  F.  Fluorspar  deposits  of  the  Kentucky-IUinois  district:  Mines  and 
Minerals,  November,  1904,  pp.  182-183. 

.    The  fluorspar  deposits  of  southern  Illinois:  Bull.  U.  S.  Geol.  Survey  No. 

256,1905.«     15c. 

.    Principal  American  fluorspar  deposits:  Min.  Mag.,   August,   1905,   pp. 

115-119. 

Betts,  Anson  G.  The  manufacture  of  hydrofluoric  acid:  Mineral  Industry,  1906, 
pp.  330-332. 

Blake,  W.  P.  Historical  sketch  of  mining  in  Arizona:  Report  of  the  governor  of 
Arizona  to  the  Secretary  of  the  Interior,  1899,  pp.  106-107. 

BuRCHARD,  £.  F.  Production  of  fluorspar  and  cryolite  in  1906:  Mineral  Resources 
U.  S.  for  1906,  U.  S.  Geol.  Survey,  1907,  pp.  1063-1067." 

Canby,  H.  S.  The  cryolite  of  Greenland:  Nineteenth  Ann.  Rept.  U.  S.  Geol.  Sur- 
vey, pt.  6  [continued],  1898,  pp.  615-617. 

EooLESTONE,  WiLLiAM  MoRLEY.  The  occurrenco  and  commercial  uses  of  fluorspar: 
Trans.  Inst.  Min.  Ene.,  vol.  35,  pt.  2,  London,  England,  May,  1908,  pp.  236-268. 

Emmons,  S.  F.  Fluorspar  deposits  of  southern  Ulinois:  Trans.  Am.  Inst.  Min. 
Eng.,  vol.  21, 1893,  pp.  3l43. 

FoHS,  F.  Julius.    Fluorspar:  Eng.  and  Min.  Jour.,  January  6, 1906,  pp.  45-46. 

.    Fluorspar  deposits  of  Kentucky,  with  notes  on  production,  mining,  and 

technology  of  the  mineral  in  Bull.  Kentucky  Geol.  Survey  No.  9,  1907. 

Miller,  Arthur  M.  The  lead  and  zinc  oearing  rocks  of  central  Kentucky:  Bull. 
Kentucky  Geol.  Survey  No.  2, 1905. 

Phenis,  Albert.  Kentucky  fluorspar,  lead,  and  zinc:  Mfrs.  Record,  November 
22, 1906,  p.  467. 

Ulrich,  E.  O.,  and  Smith,  W.  S.  T.  The  lead,  zinc,  and  fluorspar  deposits  of 
western  Kentucky:  Prof.  Paper  U.  S.  Geol.  Survey  No.  36, 1905. 

Watson,  Thomas  L.  Lead  and  zinc  deposits  of  Virginia:  Bull.  Virginia  Geol. 
Survey  No.  1, 1905,  p.  42. 

Wheeler,  G.  D.  Zinc  in  Crittenden  County,  Ky.:  Eng.  and  Min.  Jour.,  vol.  74, 
1902,  pp.  413-414. 

d  Out  of  Stock,  but  usually  accessible  in  libraries  of  cities,  technical  schools,  and  universities,  and 
(or  sale  by  the  superintendent  of  documents.  Government  Printing  Office,  Washington,  D.  C. 
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GYPSUM. 


By  Ernest  F.  Burghard. 


RANGE  AND  DISTRIBUTION  OF  GTPSUM, 

Gypsfum  occurs  in  sedimentary  rocks  of  practically  all  ages,  either 
in  tne  crystalline  form  or  as  rock  gypsum,  and  it  is  widely  dis- 
tributed geographically.  It  is  foimd  m  places  in  the  vicinity  or  beds 
of  rock  sSt.  In  the  United  States  workable  deposits  are  confined  to 
beds  of  rock  gypsum,  which  occur  at  comparatively  few  geological 
horizons.  The  beds  of  rock  gypsum  east  of  Missouri  River  are,  for  the 
most  part,  in  Paleozoic  rocks,  while  those  of  the  West  are  mostly  of 
Mesozoic  and  Tertiary  age.  The  white  gjypsum  sands  of  Arizona  and 
New  Mexico  consist  of  fine-grained  material  that  has  been  eroded  from 
rock  outcrops  and  worked  m  Quartemary  time  by  the  winds  into  its 
present  condition  and  position. 

Gypsite  deposits  consist  of  masses  of  gypsum  grains  mixed  with 
more  or  less  clayey  matter  and  sand.  Some  of  these  deposits  lie  in 
basin-like  depressions,  but  others  have  been  foimd  on  roimded  hill- 
tops at  the  horizon  of  beds  of  rock  gypsum  and  evidently  residual  from 
them.  The  theory  generally  advanced  for  the  formation  of  gypsite 
deposits  is  that  the  material  has  been  deposited  by  the  evaporation  of 
spring  waters  containing  in  solution  gypsum  which  has  been  derived 
from  underlying  beds  or  the  mineral.  The  writer  is  inclined  to  the 
belief,  however,  that  certain  recently  observed  gypsite  deposits  in 
Oklahoma  are  probably  the  result  of  erosion  and  concentration  by 
water  of  disintegrated  rock  gypsum.  About  5  miles  northeast  of 
Watonga,  Blaine  County,  Okla.,  deposits  of  gypsite  occur  as  a  silt  in 
a  shallow  valley  cut  between  gypsum-crested  hills.  The  gypsite  lies 
at  a  lower  level  than  the  two  bed!s  of  gypsum  which  occur  m  the  hills, 
and  from  the  character  and  relations  of  the  materials  the  gypsum 
ledges  have  apparently  contributed  the  disintegrated  material  which 
has  been  washed  down  and  spread  out  in  the  valley  below. 

Rock  gypsum  is  produced  in  sixteen  of  the  United  States  and  in  one 
Territory,  oesides  Alaska.  In  most  of  the  producing  localities  the 
material  is  mined  from  imder^oimd  workings,  but  in  Oklahoma  it  is 
still  quarried,  since  outcroppmg  ledges  stin  afford  available  rock. 
Gypsite  deposits,  owing  to  their  nature,  are  worked  in  the  open,  and 
where  this  material  is  of  good  quality  it  is  regarded  as  paiticidarly 
valuable  on  account  of  the  low  cost  or  excavation. 
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GYPSUM  PRODUCTS. 


The  bulk  of  the  gypsum  produced  in  the  United  States  as  well  as  in 
foreign  countries  is  manufactured  by  grinding  and  partial  or  complete 
calcination  into  the  various  plasters,  such  as  plaster  of  Paris,  stucco, 
cement  plaster,  flooring  plaster,  hard-finish  plaster,  etc.  A  steadily 
increasing  quantity  is  oeing  used  as  a  retarder  in  Portland  cement. 
Refined  grades  of  plaster  are  used  in  dental  work,  also  as  cement  for 
plate  glass  during  grinding,  and  as  an  ingredient  in  various  patent 
cements.  Considerable  quantities  are  groimd  without  burning  and 
used  as  land  plaster  or  fertiUzer,  while  smaller  (quantities  are  used  in 
the  manufacture  of  paint  and  paper,  imitation  meerschaum  and 
ivory,  and  as  an  adulterant.  The  piu-e  white  massive  form,  known  as 
alabaster,  is  much  used  by  sculptors  for  interior  ornamentation. 

For  plaster  of  Paris  and  for  dental,  molding,  and  casting  plasters  a 
high  grade  of  rock  gypsimi,  groimd  very  fine,  is  required,  and  the  prod- 
uct is  not  mixed  witn  any  foreign  substance  or  retarder,  but  is  used  in 
the  piu-e  or  *^neat''  condition.  Such  plasters  are  quick  setting  and 
usuallv  white  in  color.  Much  of  the  so-called  cement  plaster  is  made 
directly  from  gypsite,  an  impure  imconsoUdated  earthy  or  sandy  form 
of  gypsum,  which  in  many  places  is  foimd  to  contain  a  suitable  per- 
centage of  foreign  material,  so  that  the  addition  of  a  retarder  is  not 
necessary  to  effect  a  slow  set.  Where  gypsite  deposits  are  not  avail- 
able, cement  plasters  are  made  from  rock  gypsum  by  the  addition  of 
various  miner«J  or  organic  retarders.  A  large  part  of  the  structural 
plaster  now  produced  is  used  in  specially  prepared  conditions  that 
appeal  to  the  builder  on  accoimt  of  their  convenience.  A  plaster 
board  is  pressed  from  plaster  interlaminated  with  sheets  of  thin  card- 
board. This  plaster  board  is  furnished  in  thin  sheets,  32  by  36  inches, 
comprising  8  square  feet  of  surface,  and  is  designed  to  be  nailed 
directly  to  the  studding  in  place  of  lath,  and  to  receive  a  coat  of  wall 

Elaster  directly  on  its  outer  surface.  Fibered  plaster  is  molded  into 
oth  soUd  and  hollow  blocks  and  tiles,  which  are  used  in  partitions  and 
interior  construction,  and  these,  as  well  as  the  plaster  board,  have  been 
proved  to  be  of  value  as  fire  retarders. 

Wall  plasters  are  of  two  general  trades — one  a  brown  or  gray  coat — 
and  the  other  a  white  or  tinted  finish  coat.  The  wall  plasters  are  com- 
monly made  with  wood  fiber  or  hair  filler,  and  a  wood-pulp  plaster  is 
also  beinff  made  that  is  finding  use  on  the  outside  as  well  as  on  the 
inside  of  nouses.  Gypsum  is  used  in  the  manuf acting  of  calcimines, 
in  water  paints  and  tmts^  and  to  a  considerable  extent  as  an  ingredient 
in  dry  colors,  notably  m  Venetian  reds.  When  used  in  excess  in 
mineral  paints  it  is  regarded  as  an  adulterant.  The  imbumed,  or  the 
dead-burned,  forms  orgypsum  may  be  used  to  a  certain  extent  with  oil 
paints,  because  they  are  chemically  inactive.  The  partially  dehy- 
drated form  is  not  suitable  for  such  use,  but  can  be  used  witn  water. 

CONDITION  OF  THE  GYPSUM  INDUSTRY  IN  1907. 

Notwithstanding  the  curtailment  of  building  operations  during  the 
season  of  1907,  the  trade  in  gypsum  products  during  the  year  was 
fairly  satisfactory  until  late  in  tne  autumn.     Pacific  coast  and  Alas- 
kan producers,  with  few  exceptions,  report  increased  demands.    The 
gypsum  reserves  of  California  are  extensive,  many  deposits  being  as 
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yet  worked  only  to  the  extent  required  for  assessment,  owing  to  re- 
moteness from  railroads.  Some  gypsum  is  being  accumulated  inci- 
dental to  development  of  oil  lands.  California  plaster  manufacturers 
are  fortunate  in  oeing  able  to  use  oil  as  a  fuel  in  their  mills.  The  CaU- 
fomia  product  is  practically  all  disposed  of  within  the  State.  Colo- 
rado firms  report  out  little  change  from  1906  conditions.  One  new 
mill  biegan  production  in  October.  In  Iowa  one  new  mill  finished  its 
first  year  of  business.  There  is  considerable  competition  in  Iowa, 
owing  to  the  concentration  of  the  gypsimi  industry,  but  the  principal 
producers  are  holding  their  own.  In  Kansas  there  was  an  mcreased 
production,  principafly  from  old  producers.  Reports  from  Michigan 
mdicate  that  the  demand  for  gypsum  products  was  not  quite  so  good 
as  in  1906. 

There  was  no  production  whatever  reported  from  Montana  during 
1907.  There  are  two  small  mills  in  the  State,  both  of  which  have  in 
former  years  produced  plaster  from  a  very  pure  grade  of  rock  gypsum 
mined  m  Carbon  and  Cascade  coimties.  The  conmiercially  produc- 
tive gypsum  deposits  of  Montana  lie  on  the  eastern  base  or  foothills  of 
the  mam  Rocky  Mountain  range.**  There  are  several  beds  of  CT'psum, 
ranging  from  a  few  feet  to  as  much  as  50  feet  in  thickness.  Some  of 
these  beds,  where  imdeveloped,  can  be  reached  bv  railroad  spurs  less 
than  5  miles  in  lei^th.  In  Nevada  there  was  a  large  increase  in  the 
plaster  business.  One  new  mill  was  built  which  was  just  be^ning 
operations  early  in  1908,  and  development  work  in  southern  Nevada 
has  disclosed  a  deposit  of  gvpsiun  on  which  a  mill  is  expected  to  be 
erected  in  1908.  In  New  Mexico  two  miUs  were  in  operation  during 
the  year.  In  New  York  State  two  new  mills  began  operations  in  1907, 
and  two  more  mills  are  reported  building  early  m  1908.  The  trade  in 
New  York  and  Ohio  was,  on  the  whole,  oetter  than  in  1906,  although 
conditions  were  generally  quiet  in  the  late  months  of  the  year. 

The  trade  in  Oklahoma  was  about  normal.  The  autumn  business 
depression  was  felt  there  as  elsewhere.  In  this  State  the  materials 
are  obtained  from  open  quarries  and  fields  rather  than  from  mines. 
THie  supply  for  wall  plaster  is  drawn  largely  from  gypsite  deposits, 
which  are  not  of  wide  extent  and  are  comparatively  soon  exhausted. 
New  gypsite  deposits  are,  however,  being  discovered,  and  as  mills 
have  to  oe  abandoned  in  one  place  new  ones  are  built  in  others.  It  is 
also  the  custom  to  ship  the  raw  material  from  some  deposits  perhaps  a 
third  of  the  distance  across  the  State  for  treatment.  Some  ledges  of 
rock  gypsum  are  being  quarried,  but  gypsite.  so  long  as  it  lasts,  will 
probaoly  be  regarded  as  preferable  for  wall  plasters  bv  practical 
plaster  men  in  Oklahoma.  The  main  reasons  for  this  are  that  gyj)site 
costs  less  to  quarry,  since  it  can  be  taken  up  rapidly  by  means  of 
scrapers  instead  of  requiring  blasting  and  breaking,  and  that  the  mate- 
rial IS  often  foimd  to  contam  nearly,  if  not  exactly,  the  right  propor- 
tions of  silica  and  other  impurities  to  make  a  good  wall  plaster  wnen 
calcined,  and  therefore  does  not  require  the  admixture  of  retarders. 

Gypsite  that  is  unusually  impiu'e  or  that  contains  considerable  sur- 
face soil  may  be  brought  up  to  the  requisite  standard  by  the  addition 
of  rock  gypsum  in  the  batch. 

Gypsite  deposits  are  eagerly  being  sought  for,  especially  adjacent 
to  railway  routes,  and  if  their  ori^n  shall  m  many  instances  prove  to 

a  Rowe,  J.  p.,  Montana  gypsiim  deposits:  Mines  and  Minerals.  September,  1907,  pp.  60-fiO. 
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be  sedimentary,  as  si^gested  on  page  3,  instead  of  being  occa- 
sioned by  spring  deposits,  as  has  heretofore  been  generally  accepted, 
then  deposits  or  this  sort  may  be  looked  for  under  a  covering  or  soil 
in  many  of  the  shallow,  dry  hollows  amonjg  the  gypsum  buttes  in 
Oklahoma  and  Texas.  Prof.  C.  N.  Gould  «  has  ventured  the  opinion 
that  not  10  per  cent  of  available  gypsite  deposits  in  Oklahoma  have 
yet  come  to  light.  In  the  same  paper  he  has  approximated  the 
quantity  of  available  rock  gypsum  in  Oklahoma,  and  obtains  the 
enormous  total  of  125,800,000,000  tons^much  of  which  is  imderground. 
It  is  evident  to  all  who  are  familiar  with  the  field  that  there  are  vast 
reserves  of  rock  gypsum  in  the  Kansas-Oklahoma-Texas  gvpsum  area. 
Cheap  mining  in  tne  Oklahoma  field  is  offset  in  part  by  tne  high  cost 
of  fuel  and  the  transportation  of  the  finished  product  to  market.  If 
it  is  foimd  practicable  to  pipe  natural  gas  from  eastern  Oklahoma  to 
the  gypsum  mills  and  to  furnish  it  at  a  rate  that  will  enable  it  to  be 
utilized,  manufacturing  conditions  rnight  be  still  further  improved. 
South  Dakota  producers  report  slightly  better  conditions  during 
the  greater  part  of  1907.  In  Texas  conditions  were  not  greatly 
changed,  there  being  a  slight  increase  in  sales  for  the  year.  Local 
demands  for  material  in  Utah  ran  far  ahead  of  those  in  1906,  but  the 
production  was  not  largely  increased.  In  Virginia,  although  one  new 
plant  began  production,  the  trade  as  a  whole  did  not  show  a  thoroughly 
satisfactory  condition.  Wyoming  producers  found  trade  either  about 
the  same  or  slightly  better. 

PRODUCTION  AND  DISPOSITION. 

The  gypsum  mined  in  the  United  States  in  1907  amounted  to 
1,751,748  short  tons.  The  greater  part  of  this  output  was  converted 
during  the  year  into  the  various  products  already  mentioned,  and  the 
total  value  of  these  gypsum  products,  plus  the  value  of  the  gypsum 
sold  crude,  was  $4,942,264.  The  production  for  1906  far  exceeded 
that  of  any  previous  year,  but  in  1907  the  gvpsum  mined  increased  in 
quantity  211,163  tons,  or  13.7  per  cent,  and  the  total  value  increased 
$1,104,289,  or  about  28.8  per  cent,  as  compared  with  the  correspond- 
ing figures  for  1906.  These  statistics  indicate  an  excellent  rate  of 
growth  in  the  industry  notwitlistanding  the  handicaps  of  a  season  of 
financial  depression.  The  quantities  or  gypsum  mined  and  of  manu- 
factured gypsum  do  not  agree  in  any  year,  since  the  weights  of  cal- 
cined gypsum  are  given  after  burning,  and  also  because  there  is 
always  some  crude  gypsum  mined  which  is  not  manufactured  in  the 
same  year,  while  some  imported  material  is  ground  and  calcined  in 
this  coimtry. 

a  Gould,  C.  N.,  Extent  and  importance  of  Oklahoma  gypsum  deposits:  Min.  Sci.,  December  19, 1906b 
p.  584. 
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The  following  tables  show  the  quantity  of  crude  gypsum  mined  in 
the  United  States,  the  marketed  output  by  States  and  uses,  and  the 
disposition  of  the  marketed  product: 


Crude  gyptum  wined  in  the  United  States,  1880-1907, 


Short  tons. 

1880 90,000 

1881 85,000 

1882 100,000 

1883 90,000 

1884 90,000 

1886 90,405 

1886 95,250 

1887 95,000 

1888.. 110,000 

1889 267,769 

1890 182,995 

1891 208,126 

1892 256,259 

1893 253,615 


Short  tons. 

1894 239,312 

1895 265,503 

1896 224,254 

1897 288,982 

1898 291,638 

1899 486,235 

1900 594,462 

1901 633,791 

1902 816,478 

1903 1,041,704 

1904 940,917 

1905 1,043,202 

1906 1,540,585 

1907 1,751,748 


Production  of  gypsum  in  the  United  States  in  1906  and  1907,  by  States  and  uses,  in 

short  tons. 


State. 


Total 


Sold  omdf». 


tlty. 


Valoe. 


Sold  crude, 

ground,  u  land 

plAfter. 


"^     Vri». 


SoldaBCtdclnod 
plaate'r. 


'^      V^„e. 


Total 
vaIuo* 


AloakA*  Colorado*  Mou- 
tfuu.  New  MP3deo, 
ttoatD    Dakota,,   otid 

Ut»li... ........ 

CalKonila,  Nevada,  and 

OlQgOQ , „., 

Iowa 


NewYork 


New  York.. 

OUoandVifgitdjL..... 

Oklahoma  and  Texas , 
Wyoming 


(39,571 
3iMJ,a57 
10&«€01 

IJff^aOfi  i 
J7,U7  I 


3,SU 

18,048 
27,517 
72,658 


*121,73» 

7,032 

1P,858 
3»,679 


i^i        I 


3,751 

2,040 

30,2a& 

7.S5K 


110,360 
0,032 
3,002 
71,340 
14,038 


fl  26,658 

42,S47 
146,520 

64^351 
30S,?U 
161. 2  LS 

70,DLG 


1129,344 

217,988 
551, If^ 
224,6tl2 
642rS50 
573,514 
250.290 
630,210 
("J 


1251,073 

235,070 
57!J,'109 
247,572 
753,S7g 
740, »9a 
300,070 
725,118 


Total l,54tt,5S5 


1907. 

AloAiuir,  Oolomdo.  Mon- 
tana, New  Mexico, 
Bouth  Pakota,  and 
Utah^ 

CalLfomia,  Nevada,  and 
Ofc^on ..,,.^..<,, 

lowft ,  * 

MichJifon ............... 

N«wYork.„ 

Ohio  aad  Vlz^nta. . . . . . 

Oklahoma  and  Texas .  . 
Wyoming 


2Sl,g74 

155,g«0 
317,261 
334,5(17 
30^,253 
2S2,4<Vl 
40,144 


1011,909 


400,545 


20,908 
n,2r?2 
27,211 
m,543 
101,721 
4,473 
11,075 


53,D«t£ 

38,3IS 
21,B37 
:!3,572 
M,681 
10a,43& 
9,30» 
11,049 


Total 1,751,7IS  I  232,546  I    424,227 


m^mi  I    U7,29S 


gQ9,5Al   3,230,138 


3,^37,975 


1,221  !        4,R84 


0,101 

i,&ta, 

3,3&5  I 
15,500 

5,716 
13,»G 


4,278 

6,364 

23,eSl 

U,8S7 

33,350 


72,872 

4fl,W0 
162,066 

96,347 
15*7,  «JtJ 
145,132 
146.5t^ 
323,254 

30,040 


343,961 

237,456 
701,2ti« 
374,3:« 
600,680 
5«0,n2 
626,770 
813,568 
125,033 


40^,806 

:^,046 
7%,  383 
414,360 
6^1,351 
800,225 
ti(i9,53T 

sa4,m7 

125,033 


40,851       115,841 


1,125,301 


4,403,1^ 


4,042,204 


a  Includes  Wyoming. 

t>  Included  in  Ohio  and  Virginia. 

c  Includes  also  the  production  of  Utah  and  a  small  quantity  of  unground  material  from  Ohio. 

d  Included  with  Alaska,  Colorado,  etc..  group. 

«  Plants  in  Montana  idle  in  1907. 
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Production  of  gypsum  in  the  United  States,  1903-1907,  classified  as  to  ums. 


Year. 


Bold  crude. 


Sold  crude,  ground,  as  land 
plaster. 


Quantity 

m  short 

tons. 


Value. 


Average 

price  i>er 

ton. 


Quantity 

m  short 

tons. 


Value. 


Average 

price  per 

ton. 


1903 
1904. 
1905. 
1906. 
1907. 


73,912 
66,137 
67,106 
186,999 
232,646 


187,608 
61,234 
106,041 
460,646 
424,227 


11.19 
1.09 
1.58 
2.46 
1.82 


74,601 
70,167 
40,196 
62,671 
46,851 


$164,945 
142,490 
74,280 
167,292 
115,841 


S2.08 
2.03 
1.86 
2.60 
2.47 


Year. 


Sold  as  calcined  plaster. 


Quantity  . 
in  short   i     Value. 


tons. 


Average 

price  per 

ton. 


Total 
value. 


1903 
1904. 
1906 
1906 
1907 


742,643 
665,340 
736,708 
899,681 
1,126,301 


$3,660,390 
2,680,601 
2,848,906 
3,220,138 
4,402,196 


$4.77 
a88 
a87 
3.68 
a  91 


$3,792,943 
2,784,326 
3,029,227 
3,837,075 
4,942,264 


Disposition  of  gypsum  in  the  United  States,  1906-7,  by  uses,  in  short  tons. 


1906. 


1907. 


Quantity.       Vahie.       Quantity,  j     Vafaie. 


Sold  crude: 

For  Portland  cement 

For  plaster  material 

As  land  plaster 

For  other  purposes 

Sold  calcined: 

For  dental  plaster 

As  plaster  of  Paris,  wall  plaster,  etc 

To  glass  factories 

For  Portland  cement  and  other  purposes. 


168,326 
13,863 
62,281 
05,200 

880,538 
19,043 


$400,669 
39,458 
156,652 
21,058 

3,142,098 
78,040 


194,636 
36,061 
46,851 
al,950 

11,648 

1,060,107 

5,785 

47,761 


$366,750 

66,697 

116,841 

1,880 

24,394 

4,211,821 

17,164 

148,817 


Total 1,149,251  I    3,837,975 


1,404,698  ,      4,942,264 


a  Including  paint  material. 


^  Included  in  "  For  Portland  cement  and  other  purposes." 
IMPORTS. 


The  following  table  shows  the  unports  for  consumption  of  gyp- 
sum into  the  United  States  from  1903  to  1907,  inclusive: 

Oypsum  imported  and  entered  for  consumption  in  the  United  States,  1903-1907,  in  short 

tons. 


Year. 


1903 
1904 
1905 
1906 
1907 


Ground  or  calcined. 


Quantity.  |     Vahie. 


3,526 
3,278 
3,889 
3,587 
1,979 


$22,784 
11,276 
20,883 
22,821 
12,826 


Unground. 


Quantity.       Vahie, 


265,958 
294,238 
399,230 
436,999 
453,911 


$301,379 
321,300 
402,328 
464,725 
486,206 


Vahie  of 


tured 

plaster  of 

Paris. 


$54,434 
23,819 
22,948 
21,183 
36,«28 


Total 
yahie. 


$378,507 
356,401 
446,152 
606,729 
636,658 
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WORLD'S  PRODUCTION. 

The  following  table  gives  the  world's  production  of  gypsum  from 
1902  to  1906,  inclusive: 

World's  production  of  gypsum,  1902-1906 ,  in  short  tons. 


Year. 


France. 


Quantity.       Vahie. 


United  States. 


Quantity.       Value, 


Canada. 


Quantity.      Vahie. 


1902 
IMS 
1004 
1905 
1906 


1,975,613 
1,798,508 
1,749,875 
1,414,506 
1,517,608 


13,318,070 
3,134,891 
2,916,483 
2,343,943 
2,423,615 


816,478 
1,041,704 

940,917 
1,043,202 
1,540,585 


S2, 080, 341 
3,792,943 
2,784,325 
3,029,227 
3,837,975 


332,045 
314,489 
340,761 
435,789 
417,755 


$359,277 
388,459 
372,924 
581,543 
591,828 


Year. 


1902 
1903 
1904 
1905 
1906 


Great  Britain. 


German  Empire. 


Quantity.    Vahie.     Quantity.    Value. 


251,629 
246,282 
262,086 
286,169 
252,030 


$384,263 
337,391 
354,138 
400,717 
362,761 


34,944 
34,054 
25,005 


$12,732 
19,145 
17,307 


Algeria. 


Quantity.!   Value. 


06,880 
31,967 
33,951  I 
38,297  I 
30,809 


$52,253 
105,040 
93,287 
98,420 
85,446 


Cyprus. 


Quantity     Value. 


7,874 
11,691 
12,449 


$17,443 
28,796 
31,721 


a  Includes  Tunis. 
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PHOSPHATE  HOCK. 


By  F.  B.  Van  Horn. 


INTROI>UCTION. 

Phosphate  mining  began  in  the  United  States  in  1868  in  South 
Carolina,  with  a  production  of  12,262  tons  of  crude  rock.  The  exist- 
ence of  the  rock  nad  been  known  since  1837,  but  the  possibilities  of 
its  commercial  use  were  not  recognized  until  1859.  According  to 
Otto  A.  Moses :« 

In  1859  Professor  Shepard  and  Col.  L.  M.  Hatch  su^ested  the  utilization  of  phos- 
phatic  marls  in  the  manufacture  of  commercial  fertilizers,  and  started  a  factory  at 
or  near  Charleston,  which  was,  however,  soon  abandoned.  Remains  of  their  com- 
post heap  were  utilized  by  neighboring  formers  with  good  effect  long  after  the  war. 

At  the  close  of  the  war  Dr.  N.  A.  Pratt,  formerly  connected  with  the  niter  bureau 
of  the  Confederacy,  visited  Charleston,  with  the  object  of  starting  sulphuric  acid 
chambers.  About  this  time  Dr.  St.  Julien  Ravenel,  of  Charleston,  who  had  mined 
marl  extensively  at  Stonevs  Landing,  on  Cooper  River,  for  the  manufacture  of 
cements,  noticed  the  nodules,  analyzed  some  ol  them,  and  found  them  to  contain 
much  phosphate  of  lime.  He  became  engaged  soon  after  in  the  manufacture  of 
commerciid  fertilizers  from  foreign  phosphate  rocks.  Then  followed  the  discovery 
(in  August,  1867)  which  has  been  of  such  vital  importance  to  agriculture  and  the 
prosperity  of  South  Carolina.  Pratt  and  Holmes  (Charleston  Mining  Company), 
Kavenel  and  Dukes  (Wando  Company),  then  located  territory.  The  value  of  tne 
deposits  became  known;  other  available  beds  were  discoverea,  and  manv  persons 
and  considerable  capital  were  soon  employed  in  developing  the  new  industry  by 
mining  the  crude  rock  and  exporting  or  manufacturing  it  on  tne  spot  into  superphos- 
phates. Later  on,  the  beds  of  many  navigable  streams  were  found  to  be  largely 
paved  with  the  valuable  substance. 

Until  1888  South  Carolina  enjoyed  a  monopoly  of  the  phosphate 
industry  of  the  United  States.  In  that  year  Florida  came  forward 
as  a  phosphate  State,  with  a  production  of  3,000  long  tons.  In 
1904  the  production  surpassed  that  of  South  Carolina,  and  Florida 
has  maintained  its  lead  up  to  the  present  time. 

In  1892  phosphate  was  discovered  in  Tennessee,  and  two  years 
later  the  production  from  that  State  was  19,188  long  tons.  In  1899 
Tennessee  went  ahead  of  South  Carolina,  the  production  from  the 
latter  State  having  decreased  steadily  since  1894. 

North  Carolina,  Alabama,  and  Pennsylvania  have  produced  phos- 
phate rock,  but  never  on  a  large  scale.  In  1900  ArKansas  entered 
the  field  as  a  phosphate  producer,  but  thus  far  the  output  has  not 
been  lar^e.  Recently  lai]ge  bodies  of  phosphate  rock  have  been  dis- 
covered m  Idaho,  Wyoming,  and  Utah.     F.  B.  Weeks  ^  of  this  Sur- 

a  Mineral  Resooioes  U.  S.  for  1882,  U.  S.  Qeol.  Survey.  1883.  p.  512. 

b  Advance  chapter  from  Bulletin  No.  340.  Contributions  to  Economic  Geology,  1907,  pt.  1;  U.  S.  Oeol. 
Survey,  1908. 
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vey  has  published  a  short  article  concerning  these  beds  in  which  he 
says: 

This  field  embraces  the  largest  area  of  known  phosphate  beds  in  the  world,  and  at 
some  future  time  it  will  doubtless  furnish  a  large  part  of  the  world's  production  of 
commercial  fertilizer.  The  development  of  intensive  Ruining  as  the  result  of  the 
reclamation  of  arid  lands  in  the  West  will  afford  an  increasing  home  market. 

PRODUCTION. 

The  year  1907  showed  a  considerable  advance  in  production  of 
phosphate  rock  over  1906,  as  well  as  a  substantial  gam  in  value  of 
the  product.  In  Florida  the  dry  weather  favored  the  hard  rock 
mining;  in  South  Carolina  labor  conditions  were  better  than  in  1906, 
and  in  Tennessee  a  large  number  of  new  companies  contributed  to 
the  increase  in  production,  although  the  shortage  of  cars,  and,  toward 
the  latter  part  of  the  year,  the  financial  disturbance,  prevented  what 
probably  would  have  been  an  exceedingly  large  increase.  Through- 
out the  country  the  demand  for  the  rock  was  much  greater  than  in 
previous  years  and  this  heavy  demand  was  a  large  factor  in  causing 
the  higher  prices. 

The  following  table  shows  the  production  of  phosphate  rock  in 
the  United  States  in  1906  and  1907: 

Production  of  phosphate  rock  in  the  United  Suites,  1906-7,  hosed  on  the  quantity  marketed. 


190C. 


state. 


i  Quantity  I 
(long  tons).' 


:  Average 

price  per 
Value.  ton. 


1907. 


Quantity       v^„_ 
(longtons.)      ^""«- 


Florida: 

Hard  rock 

Land  pebble . . 
River  pebble. 


587,598  I  $3,440,276  I 
675,444  I    2,029,202 
41,463  I        116,100  I 


S5.85 
3.00 
2.80 


646,156 
675,024 
36,185 


Total I     1.304,505  1    5,585,578  1 


4.28       1,357,365 


$4,065,375 

2,376,261 

136,121 


6,577,767 


South  Carolina: 
Land  rock 
River  rock 

Total 

Tennessee: 

Brown  rock 
Blue  rock 
White  rock 

Total 


Avera^ 

price  per 

ton. 


$6.29 
3.52 
3.76 


4.85 


3,047,836 


tates 

a  5, 100 

28,800  1 

5.65 

hl2,145|          47,068 

3.88 

Grand  total 

2  n«)  a>7 

8,579,437  1 

4.12  , 

1 

2,265,343  i  10,653,558 

4.70 

1 

«i  Includes  Arkansas  and  Idaho. 


t>  Includes  Arkansas,  Idaho,  Utah,  and  Wyoming. 


From  this  table  it  will  be  seen  that  the  increase  in  production  for 
1907  over  1906  was  184,386  long  tons,  and  the  increase  in  value  of 
product  was  $2,074,121.  The  average  price  per  ton  was  68  cents 
more  in  1907  than  in  1906 — an  increase  of  14  per  cent. 

The  figures  shown  in  the  foregoing  table  are  based  on  the  marketed 

{)roduction.  The  actual  quantity  or  phosphate  rock  mined  in  Florida 
or  the  year  1907  was  1,386,578  long  tons;  in  South  Carolina  it  was 
262,198  long  tons,  and  in  Tennessee  707,710  long  tons — a  total  of 
2,356,486  tons. 


PHOSPHATE   BOCK. 
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The  <]^uantity  and  value  of  phosphate  rock  marketed  m  the  United 
States  since  1880  have  been  as  foUows: 

Marketed  production  {long  Urns)  of  phosphate  rock  in  the  United  States,  1880-1907, 


Y-r. 

QUMntltr. 

Vftiua. 

Year. 

CtuADtlty. 

Valiie, 

Msa,,, 

211,377 

431,779 
437,850 
439,549 

A1O,409 

587,^8 
681,571 
941,363 

81,123,823 
1.960,259 
1,992.462 
2,270,299 
3,374,781 
2,846,064 

1,836.818 
3,018,fifi3 
3,937,7716 
3,313,7% 
3,551JS0 
3,396,237 
4,136,070 

1894 

1805 

1896 

1S»7.... .„ 

1808. ,..„.„, 

1889 

996,94S) 
1,038.551 

030,779 
1,099,345 
1,308, SSS 
1, bill,  702 
1,491,314 
1,483,723 
1,490,314 
1,581,576 
1,874.428 
1,947, 190 
3,060,967 
2,36ft. 343 

13,479.647 

isai * ,,„.. 

3,@o&,oa4 

2,S03,373 
2^673,2(a 

ism 

iS; ::::::::;;;:::;::::::: 

1S4^ ,„.. 

3,453,460 

38:;::::::::::;:::::::::: 

5,084,076 

1000 

1901...,., - 

1902.. ..„ 

1903.. 

1904 

«,  359, 348 
5,316,40i 
4.e03,444 
5,319,294 
6  5B0  875 

■wSm 

!»»;;;::;::::::::::::::::: 

18i|.. 

1905 .., , 

6, 763, 403 

1  IWW . 

8, 579, 437 

Ifltt 

1^7 

10,053,558 

PRODUCTION  BY  STATES. 


FLORIDA. 


The  production  from  Florida  was  greater  in  1907  than  in  any  pre- 
vious year  in  its  phosphate  history.  The  output  for  1 907  was  1 ,357,36& 
tons,  valued  at  $6,577,757.  As  compared  with  1906^  when  the  pro- 
duction was  1,304,505  tons,  valued  at  $5,585,578,  this  represents  an 
increase  of  52,860  tons,  or  over  4  per  cent.  The  output  oi  hard  rock 
increased  58,558  tons ;  that  of  the  land  pebble  decreased  420  tons ;  and 
that  of  the  river  pebble  decreased  5,278  tons.  The  total  values  of  all 
three  kinds  showed  a  substantial  increase.  The  price  of  hard  rock 
was  $6.29  in  1907,  as  against  $5.85  in  1906;  of  land  pebble  $3.49,  as 
against  $3;  and  of  river  pebble  $3.76,  as  against  $2.80.  The  aver- 
age price  of  Florida  phosphate  for  1907  was  $4.85,  as  compared  with 
$4.28  in  1906 — a  gam  of  13.3  per  cent.  In  1907  Florida  furnished 
59.9  per  cent  of  the  entire  production  of  the  United  States. 

The  following  table  shows  the  total  tonnage  and  value  of  phosphate 
rock  marketed  m  Florida  since  the  beginning  of  the  industry  in  1888: 

Output  of  phosphate  rock  in  Florida,  hosed  on  marketed  product,  1888-1907,  in  long  toru. 


rear. 


18S8. 
U8». 
1809. 
1881. 

im. 

1893. 
IM 
18W. 

19m. 

1817. 
18S8. 


Qu^tltr.        Vftltie. 


3,000 

4,100 

40.5^1 

112,^ 

387,343 
43$,8CM 
^37.853 
568,061 
486,189 
5Ga,S43 


821t 

3S, 

338, 

703* 

1,418. 

l,979t 

1,606. 

2,112. 

1,547, 

1,403, 

1,847, 


Yl^uf. 


]fi90__ 

1900 _,. 

J901 .,. 

1902..,...., 

190H ,. 

190< 

1O0& 

1906. 

1907 

TaUl 


QtianUty^.       Value, 


701,906 

m,4ao 
aeo^aaa 

1,073^061 
l.lHlOft 
l,304,«fi 

1,367,386 


•3,804,081 
2,Sg;Sl3 

3. 159. 473 
3,564,197 
3.se6.e24 
.^,  974, 304 
4,251,845 
5,585,578 
6,677,767 


13,30G|731 


48,043,407 
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The  quantity;  and  value  of  each  grade  or  variety  of  phosphate 
rock  produced  in  Florida  from  1903  to  1907,  inclusive,  based  upon 
reports  of  marketed  material,  is  shown  in  the  following  table: 

Phosphate  rock  marketed  in  Florida^  190t-1907,  classified  by  grades,  in  long  tons. 


Hard  rock. 

Land  pebble. 

River  pebble. 

Total. 

Year. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1003 

412,876 
531,087 
577,672 
587,508 
646,156 

11,068,243 
2,672,184 
2,003,732 
3,440,276 
4,065,375 

300,882 
460.834 
528,587 
675,444 
675,024 

1885,425 
1,102,003 
1,045,113 
2,020,202 
2,376,261 

56,578 
81,090 
87,847 
41,463 
36,185 

$113,156 
100,127 
213,000 
116,100 
136,121 

860,336 
1,072,051 
1,194,106 
1,304,505 
1,357,365 

12,066,824 
3,974,304 
4,251,845 
5,585,578 
6,577,767 

1004 

1005 

1006 

1007 

Nearly  all  of  the  Florida  hard  rock  is  exported.  The  shipments 
of  Flonda  hard-rock  phosphates  from  1902  to  1907,  inclusive,  as 
reported  by  Messrs.  Auchincloss  Brothers,  have  been  as  follows: 

Shipments  of  Florida  hard-rock  phosphate^  1902-1907 ,  in  long  tons. 


1902 492,610 

1903 467,872 

1904 494,044 


1905 585,491 

1906 565,953 

1907 597,963 


These  shipments  have  gone  to  Germany,  Holland,  England,  Bel- 
gium, Norway  and  Sweden,  and  Austria. 


SOUTH    CAROLINA. 

There  was  a  considerable  increase  in  the  production  of  South 
Carolina  phosphate  rock  during  the  year.  Since  1893  the  production 
has  been  steadily  decreasing,  except  in  1898  and  1904,  during  which 
years  there  was  a  small  increase.  In  1907  the  production  was 
257,221  tons,  valued  at  $980,867,  as  compared  with  223,675  tons, 
valued  at  $817,068,  in  1906 — an  increase  of  33,546  tons,  or  about  15 
per  cent.  The  production  of  land  rock  increased  38,174  tons,  while 
that  of  river  rock  decreased  4,628  tons.  The  price  of  land  rock 
was  $3.87  in  1907,  as  compared  with  $3.74  in  1906;  that  of  river 
rock  was  $3.36  in  1907,  as  compared  with  $3.15  in  1906.  The 
average  price  of  South  Carojjna  rock  in  1907  was  $3.81,  against 
$3.65  m  1906,  a  gain  of  4.4  per  cent.  South  Carolina  furnished  11.4 
per  cent  of  the  entire  United  States  production  in  1907. 


PHOSPHATE   ROCK. 
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The  following  table  shows  the  total  tonnage  and  value  of  phosphate 
rock  marketed  in  South  Carolina  since  1867.  Values  are  estimated 
for  the  years  1867  to  1880  at  $5  per  ton. 

Production  of  marleUd  phosphate  rock  in.  South  Carolina,  1867-1907,  in  long  tons. 


YeiroiMllnr- 

Qiianttt?. 

VAloe. 

Ym.rea6hig— 

44S.fia7 
541,645 
4«3,0OS 

m,m 

3M,238 
fi03,li64 

4,-50,  ia& 

431,  B75 
402,423 

300,884 

358,680 
329,173 
321, 181 
313h365 
258.540 
270,800 
270,225 
223,675 
2S7,221 

Value, 

1867.,. 

a 

13,301 
31,  OSS 
6&,241 

74,188 

fie^7» 

7&,!m  1 

122,790 

132,  47* 

mom 

210,322 
190,afifi 
190, 7«3 
206,734 
S2,(ff7 
378,380 
431,779 

306, 4ra  1 

277,780 
480,  &40 

480,UB 

87,348^380 

1,080, 350 

1,902,403 
2,270,380 
2,374,714 
2,330,468 

1,806,620 
1,848,080 
1,886^818 

Bec.3]-Contiiiuw]. 
18SS 

12,018,552 

180S„... , 

1880 , 

lago ...,-..,.. 

2,m,270 
2,S75,605 
2,*4g,138 
1,K77,709 

18QB. ,.,.., «......-.* 

igro 

1^1 , ,  „ , .    .,,.-,., 

IWl-..-- ,.- 

1803 

igia 

1803, ,.,.,. 

2, 157,  OH 
1,745,576 
1,411,033 
l,181,e40 
066,572 

iwa., ...„..,,. 

1884 

1874,.,-,.. ..„ 

ISBfi 

187*.-.-. 

1806*, ,., 

im__ , 

1807.... 

im.- -- 

1808 *-... 

1,107h273 

1S7S. ...... 

1800 

1,078,090 

1,041,970 

961  S40 

ign 

1900....  *.       **     . 

1880 -.  ,., 

1901 

U8I 

1002.., .,. 

1003 

910,728 

miloa 

Iflp  . 

18». ...,., „. 

18S4--- 

1904 

861,317 
878,160 
817,068 
080,887 

U8» ,„ 

1006 

1907 

U8fi 

Total 

mi.. 

11,013,080 

ra,  231, 273 

1887,-,-.. 

These  are  corrected  figures  and  show  a  total  production  of  1 1,912,959 
tons,  with  a  total  value  of  $53,221,272. 

The  following  table  gives  the  quantity  and  value  of  each  variety  of 
phosphate  rock  marketed  in  S3uth  Carolina  from  1903  to  1907, 
mclusive: 

Phosphate  rock  marketed  in  South  Carolina,  1903-1907,  classified  by  grades,  in  long  tons. 


Year. 


1903 
1904 
1905 
1906 
1907. 


Land  rock. 

River  rock. 

Total. 

Quantity. 

233,540 
258,806 
234,070 
190,180 
228,354 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1721,303 
830,117 
774,447 
711,447 
883,965 

25,000 
12,000 
35,540 
33,495 

28,867 

162,500 
31,200 
103,722 
105,621 
96,902 

258,540 
270,806 
270,225 
223,675 
257,221 

$783,803 
861,317 
878,169 
817,068 
980,867 

TENNESSEE. 

The  year  1907  showed  a  larger  production  of  phosphate  rock  in 
Tennessee  than  ever  before.  The  total  output  was  638,612  tons, 
valued  at  $3,047,836.  This  is  a  gain  of  90,935  tons  in  quantity  and 
of  $899,845  in  value  over  1906,  when  the  production  was  547,677  tons, 
valued  at  $2,147,991.  This  represents  a  gain  of  16.6  per  cent  in  pro- 
duction, notwitlistanding  a  severe  car  shortage  from  August  to  Octo- 
ber. The  value  of  wliite  rock  in  1907  as  compared  with  1906  increased 
from  $3.90  to  $4.89;  of  blue  rock  from  $3.22  to  $3.65  and  of  brown 
rock  from  $3.97  to  $4.85.  The  average  price  per  ton  of  all  phosphate 
rock  increased  from  $3.92  to  $4.77,  a  gam  of  21.6  per  cent.  In  1907 
Tennessee  furnished  28.2  per  cent  of  the  entire  production  of  the 
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United  States.    The  brown  rock  constituted  in  1907  over  93  per  cent 
of  the  total  Tennessee  output. 

The  total  tonnage  and  value  of  phosphate  rock  marketed  in  Ten- 
nessee since  the  beginning  of  prociuction  in  1894  are  shown  in  the 
following  table: 

Production  of  marketed  phosphate  rock  m  Tennesseey  1894^1907,  tn  long  tons. 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1894 

19,188 
38,515 
26,157 
128,723 
308,107 
424,109 
454,491 
409,653 

$67,158 

82,160 

67,370 

193,115 

498,392 

1,177,160 

1,328,707 

1,192,090 

1902 

390,799 
460,530 
530,671 
482,869 
647,677 
638,612 

$1,206,647 

1895 

1903 

1,643,667 

1896 

1904 

1,745,064 
1,633,389 
2,147,991 
3,047,836 

1897 

1905 

1896 

1906 

1899 

1907 

1900 

1901 

Total 

4,869,991 

16,920,636 

The  following  table  shows  the  tonnage  and  value  of  each  grade  of 
Tennessee  phosphate  marketed  from  1905  to  1907,  inclusive: 

Phosphate  rock  marketed  in  Tennessee^  1905-1907 ^  classified  by  grades,  in  long  tons. 


Year. 

Brown  rock. 

Blue  rock. 

White  rock. 

Total. 

Quantity. 

Value. 

Quantity. 
44,031 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1905 

438,139 
510,705 
594,594 

$1,509,748 
2,027,917 
2,880,904 

$121,486 

689 
1,303 
5,025 

$2,155 
5,077 
24,550 

482,860 
647,677 
638,612 

$1,633,389 

1906 

35,600 
38,993 

114,997 
142,382 

2,147,991 
3,047,836 

1907 

Auchincloss  Brothers  give  the  shipments  of  Tennessee  phosphate 
rock  by  water  from  Pensacola,  Norfolk,  and  Newport  News,  from 
1903  to  1907,  as  follows: 

Shipments  of  Tennessee  phosphate  rocky  1908-1907,  from  PensacoUiy  Norfolk,  and  New- 
port NewSy  in  long  tons. 


1903 111,915 

1904 122,964 

1905 99,925 


1906 98,846 

1907 95,589 


Practically  all  of  these  shipments  have  gone  to  foreign  ports. 


OTHER   STATES. 


No  production  of  phosphate  has  been  reported  from  North  Caro- 
lina since  1903,  nor  from  rennsylvania  since  1904.  Arkansas  showed 
a  considerable  increase  over  1906,  although  the  output  is  still  small. 
Idaho  showed  a  slight  decrease,  and  Utah  entered  the  list  for  the  first 
time.     The  last  two  States  will  probably  soon  show  increased  activity. 


PHOSPHATE   BOOK. 
IMPORTS. 
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The  following  table  shows  the  imports  of  fertilizers  of  all  kinds  into 
the  United  States  for  the  years  1903-1907,  inclusive: 

FertUizen  imported  and  entered  for  consumption  in  the  United  States^  1903-1907 ^  in  long 

tons. 


Year. 

Guano. 

Kieseriteandkainlte. 

Apatite,  bone  dust, 
crude  phosphates, 
and     other     sub- 
stances used  only 
for  manure. 

Total 
value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

ig03 

21,085 
37,127 
27,104 
23,222 
30,287 

1252,132 
408,702 
379,667 
322,766 
400,004 

158,313 
218,057 
351,053 
334,843 
346,266 

•773,758 
1,050,082 
1,850,622 
1,790,960 
2,526,584 

246,042 
243,130 
197, 115 
211,274 
194, 121 

12,231,575 
2,455,618 
2,450,835 
2,598,451 
2,579,843 

13,257,465 
4,004,402 
4,681,124 
4,712,186 
5,506,431 

ig04 

1906 

ig06 

1907 

WORIiD'S  PRODUCTION. 


The  world's  production  of  phosphate  rock  for  the  years  1904  to 
1906,  inclusive,  is  given  in  the  following  table: 

World's  production  of  phosphate  rodb,  1904^1906,  by  countries^  in  metric  Urns, 


Country. 


Algeria , 

Amba  (Dutch  West  Indies) . 
Belgium , 


Christmas  Island  (Straits  Set- 
tlements)  

France 


Norway 

Redonda  (British  West  In- 
dies)  

S]MUn 

Sweden 

Tmiis 

United  Kingdom 

United  States 


1904. 


Quantity.      Value. 


343,317 
23,128 
202,480 


72,905 

423,521 

1,456 

1,729 

3,306 

2,929 

456,197 

59 

1,904,418 


11,325,104 

^2,263 
4,500 

1,900,869 
19,564 

10,406 

19,136 

6,279 

1,^82,165 

423 

6,580,875 


1905. 


Quantity.       Value. 


334,784 

23,307 

193,306 

1,179 

99,519 

476,720 

2,522 


1,370 


521,731 
'i*978,'345' 


11,225,126 

^,292 
8,425 


t,118 


7,205 


1,812,493 
*6*763,'463' 


1906. 


Quantity.       Value. 


333,531 
26,138 
152,140 


92,010 

460,408 

3,482 


1,300 


796,000 
'2,*ii4*262' 


1065,600 
(a) 

282,612 
5,500 

1,872,000 
46,524 


7,502 


2,304,400 
'8,"679,*487 


a  Value  not  reported. 
51606— M  B  1907,  PT  2- 


b  Statistics  not  yet  available. 


SALT  AISTB  BROMINE. 


By  W.  C.  Phalen. 


SAIiT. 

PRODUCTION. 


In  1907  the  quantity  of  salt  produced  in  the  United  States  was 
29,704,128  barrels  of  280  pounds,  valued  at  $7,439,551;  in  1906  the 
production  reported  was  28,172,380  barrels,  valued  at  $6,658,350 — 
an  increased  output  for  1907  of  1,531,748  barrels  in  quantity  and  of 
$781,201  in  value. 

These  quantities  expressed  on  a  tonnage  basis  represent  an  output 
of  3,944,133  short  tons  in  1906,  and  of  4,158,578  short  tons  in  1907, 
an  increase  during  1907  of  214,445  short  tons. 

In  1906  the  average  net  value  was  23.634  cents  per  barrel,  or 
$1.69  per  short  ton;  in  1907  the  average  net  value  was  25.046  cents 
per  barrel,  or  $1.79  per  short  ton,  an  increase  for  1907  of  1.412  cents 
per  barrel,  or  10  cents  per  ton. 

The  following  table  shows  the  quantity  and  value  of  salt  reported 
as  produced  in  the  United  States  from  1893  to  1907: 

Production  and  valine  of  salt  in  the  United  States,  1893-1907. 


1893. 

.barrels.. 

11, 897, 208 

$4, 154, 668 

1901. 

.barrels.. 

20,566,661 

16, 617, 449 

1894. 

...do.... 

12, 968, 417 

4,739,285 

1902. 

...do.... 

23, 849,  231 

5, 668, 636 

1895. 

...do.... 

13, 669,  649 

4,423,084 

1903. 

...do.... 

18,968,089 

5, 286, 988 

1896. 

...do.... 

13,860,726 

4,040,839 

1904. 

...do.... 

22,030,002 

6,021,222 

1897. 

...do.... 

15, 973,  202 

4, 920, 020 

1905. 

...do.... 

25,966,122 

6,095,922 

1898. 

...do.... 

17, 612, 634 

6, 2i2,  554 

1906. 

...do.... 

28, 172, 380 

6, 658, 350 

1899. 

...do.... 

19, 708,  614 

6, 867, 467 

1907. 

...do.... 

29, 704, 128 

7,439,561 

1900. 

...do.... 

20, 869, 342 

6, 944,  603 

PRODUCTION    OP   SALT   BY    OBADES   AND   STATES. 

Production  by  grades. — For  convenience  salt  is  classified  according 
to  the  grades  by  which  it  is  sold  by  the  producer,  the  grades  being 
determined  by  the  amount  of  remiing,  the  methods  employed  in 
refining,  and  the  purposes  for  which  the  salt  is  used.  These  grades 
are:  "Table  and  aairy/'  "common  fine,"  "common  coarse,''  "pack- 
ers," "solar,"  "rock,"  "milling,"  "brine,"  and  "other  grades." 
The  "table  and  dairy"  salt  includes  extra  fine  and  fancy  grades 
prepared  for  family  use,  and  all  grades  artificially  dried,  used  for 
butter  and  cheese  making,  and  sucn  special  brands.  Under  "com- 
mon fine"  salt  are  included  all  other  grades  of  fine  salt  of  first  guaUtv 
not  artificially  dried,  such  as  those  known  to  the  trade  as  "(J.  F.," 
"No*.  1  F,"  "antluracite,"  etc.  "Common  coarse"  salt  includes  all 
grades  coarser  than  "common  fine"  made  by  artificial  heat,  such  as 
"steam  coarse,"  "No.  1  coarse,"  "pan  solai,"  "G.  A.,"  "Liverpool 
ground,"  "C.  C,"  etc.     By  "packers"  salt  is  meant  those  grades 
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prepared  for  the  purpose  of  curing  fish,  meats,  etc.  ^'Coaise  solar" 
includes  all  coarse  salt  made  by  solar  evaporation.  "Rock"  sail; 
includes  all  salt  mined  and  shipped  without  special  preparation. 
"Mill"  salt  is  that  used  in  gold  and  silver  mills,  and  "otner  grades" 
includes  all  low-grade  or  No.  2  salt  used  in  salting  cattle  and  for 
fertilizers,  track  purposes,  etc.  "Brine"  includes  all  salt  Uquor 
used  in  the  manufacture  of  soda  ash,  sodium  bicarbonate,  sodium 
hydrate  (caustic  soda),  and  other  sodium  salts  or  brine  sold  without 
being  evaporated  to  dryness. 

The  following  table  snows  the  salt  production  of  the  United  States 
by  grades  during  the  last  five  years: 

Production  of  salt,  by  grades,  in.  the  United  States,  1908-1907,  in  barrels. 


Year. 


1003 
1904 
1905. 
1906 
1907. 


Table  and 
dairy. 


2,441,908 
2,508,408 
2,380,808 
2,923,044 
3,537,157 


Common 
fine. 


6,351,855 
6,819,109 
6,818,690 
6,483,937 
7,684,638 


Common 
coarse. 


1,829,460 
2,604,981 
2,724,769 
2,550,209 
2,055,054 


Packers. 


270,170 
96,130 
327,192 
452,490 
422,324 


Solar. 


1,743,101 
1,189,383 

903,143 
1,060,591 

8R2,929 


Year. 


Rock. 


Milling. 


other 
grades. 


Brine. 


Total  pro-       Total 
dootion.   !     value. 


1903 3,175,521 

1904 4,369,141 

1905 1  4,733,765 

1906 '  4,873,526 

1907 5,809,328 


37.657 
349,421 


3,118,417 
S6,469 
207,824 
234,903 
110,227 


(a) 
4,006,950 
7,860,931 
9,573,680 
9,222,471 


18,968,080 
22,030,002 
25,966,122 
28,172,380 
29,704,128 


95,286,968 
6,021,222 
6,006,922 
6,668,350 
7,480,561 


a  Included  under  "Other  grades." 

From  this  table  it  is  evident  that  the  finer  grades  have  shown  a 
substantial  increase  in  quantity  from  1906  to  1907,  while  the  coarser 
grades,  except  rock  salt,  have  decreased  in  quantity. 

Production  by  States, — The  following  table  gives  the  production 
and  value  of  the  salt  produced  in  the  United  States  from  1904  to 
1907,  inclusive,  by  States: 

Production  and  valu£  of  scdt,  1904-1907,  by  States,  in  barrels. 


N^wYork.,,. 

Ulohig^ 

Ohio 

Katiuft....... 

Loutff  Una .... 

CaUloraia 

W9t%  VEi^la 
TttJcaa...  **.,., 

Ulah 

Idaho 

Nevada 

Oklahotoa..., 
Other  St«t0a, . 

Total... 


1904. 


Quan- 
tity. 


Value. 


Ifil.SlO 
O8i5,S50 
«ZI,5S7 
575«€00 
376<flft5 
253,820 


U 


Sfl^.ais 


1006. 


Qimn- 

aty. 


ValQA. 


101.568 
579.20r> 
478<52:i 
7 J 7. 101 
320,  (KXl 
205,435: 

1#,2« 
321,301 


83,372 


^,Q30,W2\  G,  031, 322 


0,  «2 

2,09S^ 
1,05£, 

302: 
444; 

177, 


1731  1, 

ii5Sj 

1661 
OM 

S32\ 
3^> 


1906. 


Qiun- 

tlty^ 


167,^1 
551,332 

57(5, 1.5a 
303,507 

143,9^ 
135,466 


Valyfl. 


bm. 


i   : 

90,316 


s,e7e,«3ot2, 

9.936,803;  2, 

3,23e,7S5! 

2,I9R,Sg7| 

1,179,^ 

6W,7£6 

200. 05S! 

360,7331 

mi,n2\ 

1.5741 
11,219 

i:9»,2M 


CS«,0S6 

oia,7fio: 

780,237 
*S81,032 
2«S,0a5 
201,528 
57,5S4 
170,559 

e,4iao 

1,965 
100,082 


3fi,  966, 1221  e, 


09&^  923  28, 172, 380.  0, 068, 360^29,  TOi,  138j  7,  <»,  ttl 


1007. 


Qtmnr 
tlty. 


VaIiu. 


612.  ITS  la, 

7»*fl30  2, 

S51.243 

«!7,«9 

lB7,eai< 

63B.eQa 

15fi.l47i 

3i%,0SG 

34^^7! 

head 
loe^SS 


062,357 
979,078 
962,334 

236,  as 

302, 0« 
70,537 

19a.77V 


01,1 


eto 


a  Included  in  other  States. 

b  Virs:inla,  Pennsvlvania,  Oklahoma,  Nevada,  New  Mexico,  Massachusetts,  and  Idaha 

c  Includes  Virginia,  Pennsylvania..  New  Mexico,  and  Massachusetts. 

d  Includes  Pennsylvania,  New  Mexico,  and  Massachusetts. 
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When  value  of  product  alone  is  considered,  this  table  shows  that 
New  York  still  occupies  the  leading  position  in  the  salt  industry.  In 
and  since  1905  Michigan  has  produced  a  larger  quantity  of  salt  than 
New  York,  but  the  average  net  price  in  the  former  State  is  so  much 
less  than  in  New  York  that  the  difference  in  production  is  not  sufficient 
to  com}>ensate  for  the  difference  in  vdue  per  barrel.  So  far  as  both 
production  and  value  go,  the  nine  leading  States  maintained  in  1907 
the  same  order  as  in  1906.  Louisiana  in  both  years  produced  more 
salt  than  CaUfomia,  but  the  output  from  the  latter  State  had  a 
greater  value. 

It  will  be  noted  that  in  increase  of  production  the  year  1907  did 
not  keep  pace  with  the  other  years  since  1903,  but  in  spite  of  that 
the  total  value  showed  a  substantial  increase,  owing  to  the  higher 
prices  received.  There  was  a  healthv  ^owth  in  the  industry  in  New 
York,  Michigan,  and  Kansas.  Utah  jiist  about  held  her  own,  the 
increase  in  quantity  for  1907  being  practically  the  same  as  in  1906. 
Though  there  was  a  larger  production  in  Ohio,  the  increase  did  not 
equal  that  reported  for  1906.  In  California,  West  Virginia,  Texas, 
Louisiana,  Nevada,  and  Oklahoma,  there. was  a  decreased  produc- 
tion, coupled  with  an  advance  in  value  in  the  first  three  States  men- 
tioned. In  general  it  may  be  said  that  the  increase  in  the  value  is 
due  to  higher  price  of  labor  and  increased  cost  of  supplies.  In  CaU- 
fomia, however,  various  local  factors  have  combined  to  produce  a 
shortage,  and  thus  to  raise  prices.  These  factors  are  considered  in 
the  description  of  the  salt  industry  in  that  State. 

It  was  reported*'  that  an  understanding  has  been  reached  between 
one  of  the  leading  salt  producers  of  New  York  and  certain 'independ- 
ent manufacturers  regarding  the  future  regulation  of  the  market  for 
evaporated  salt.  This  action  was  taken  on  accoimt  of  the  higher 
cost  of  labor  and  supplies  as  well  as  on  account  of  overproduction. 
As  a  result  prices  were  advanced  from  50  cents  to  $1  per  ton  from  the 
low  figures  which  prevailed  in  the  early  fall,  when  sharp  cutting  in 

§  rices  was  in  progress.  Notwithstandmg  this  advance,  quotations 
uring  October  were  still  below  the  top  level  of  the  preceding  year. 
Incidentally  a  poUcy  of  retrenchment  was  inaugurated  and  various 
establishments  reduced  their  working  forces.  &  is  customary  dur- 
ing the  fall  months,  the  demand  for  salt  showed  a  falling  off,  which 
applied  more  particularly  to  rock  salt.  The  consumption  of  this 
grade  of  salt  during  1907  was  about  25  per  cent  higher  than  in  1906. 
The  demand  for  crude  and  evaporated  salt  was  not  sufficient  to  keep 
pace  with  the  volume  of  production. 

The  comparatively  small  average  price  per  barrel  in  some  States 
during  1907,  as  in  the  two  precemng  years,  is  accoimted  for  by  the 
large  quantity  of  brine  usecl  in  chemical  works  which  is  not  concen- 
trated into  salt.  The  average  value  of  the  dry  salt  obtained  from 
this  brine,  according  to  the  principal  producers,  is  about  5  cents  per 
barrel. 

Production  by  States  and  grades. — ^The  following  table  shows  the 
grades  of  salt  produced  in  the  different  States.  Brine  and  other 
grades  are  combined  in  order  to  conceal  individual  production  of 
dry  salt  obtained  from  brine. 

a  Journal  of  Commerce  as  cited  in  Eng.  and  Min.  Jour.,  October  19, 1907. 
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Production  of  salt,  by  States  and  grades, 

in  (^  United  States  in  1907 ^  in  barrels. 

TnbJQ  and  dsJr>\ 

Common  no& 

GoBUUou  cottno. 

Fa^tef^ 

State. 

Quan- 
Uty. 

Value. 

Quan- 
tity. 

VldlMR. 

QUAI^ 

tlty. 

Valuer 

ttty. 

VAlmu 

rjAllfnfTiljL.           .^.. 

233,^7 

100 

121,7^ 

f  145, 001 
240 

12,293 
107 

10,109 

m 

70,479 

124,  OW 

Iditho. . .  -^ , , * j 

314 

»30O 
ei3,295 

Kanoafi.  ...^..,, 

«0»m   1,297,907 

Jxtui^rtA. .  ..*.**  ^ . , 

MictLJfraa...,, ^.^ 

BG7,509 

392,eii  3;o6i,STO 

914; 154 

1,743,810 

6,457 

102,078 

127,443 

471,378 
3,0M 
G5,3i^ 
43,058 

119,4^ 

48,455 

Nevttila-...*^ 

New  York 

1.219, 367 
lpllO,fi7B 

OSg,^  'l,118,ltb4 
4fl3,9^    1.170.043 

42rN,tHf- 
338,073 
900 
1S9,W1 
lii,lOO 
49,295 
fSO,flOO 

Si,  057 
li»,379 

32,4^4 

Ohio „...,.... 

OklahoTJia. 

3U2,3.W 

Texfla..*,.*,. 

78,000 
08,271* 

*a,ooo 

57,420 
0WJ7O 

-'% 

•'^a 

Utnh J 

50 

81 

Weil  Vtjginiil , 

27,232       lOS;  147 

Other  States'* ,._... 

100,000 

Ti>tjil 

3,ra7,l57   1,B33,700   7.084,(08 

2,581.X23 

^,O5G,0^'^ 

994, 14S 

422,324 

173L,8GA 

Bo 

Ur. 

Rock,            '  Other  B-ndbri 00. 

TotnL 

BtatR, 

tlty. 

Valuffl. 

Quan* 
tlty. 

1^  i««         Quan- 

Vafoe. 

Qtmn- 

Valueu 

CJWIfomifl ,, 

TdAhn 

300,  ASO 

1117,^07 

7,  AS? 

1,179 
1,246,A3() 
l,167,«2l 

IMCO 

1,3^ 

2,'5B,344 

2,007 

1964 

«2a,eo8 
i.eoo 

2  667,459 

1303,940 

K4iisa5«         i,        ,1  * 

i/2m 

450 

LoulidlRna^^ . .  E  F . 

t,  15;?.  621  1    b^.m 

Mlcbi^^n*.,  *_* 

4,(Je4,5S2 

235,729 

m,7sa,^ 
g,542,i7» 

3.^^51,243 

soo 

3.'»^0«6 
345^567 
]£e,I4T 
105,057 

a,oee,357 

3,054 

Nevada.. . . , .  ^^u^. . , .  ,^ . 

New  York 

116,  ora 

140,  «e« 

3,291,  iXr 

^n,im  3.3j:xa36 

170,080 

65,774 

10 

377 

13,454 

2,336,150 
9711,  (^ 

Ohio..... 

1,292,  SOD 
14 

mi 

ia.7li7 

Okl&botfUL 

910 

Tnxas ,*  .^*,.. 

12,  OHO 

40,7^5 

^i^540 

Ut4h , .... 

104,028 

28^099 

190,779 

Weat  Virginia.,,. „. 

Other  StfttClia-.* 1           300 

uoo 

.%357 

7i30 

61,3:^0 

Total 

a]2,92(» 

312,H4fi  'A,HCm,^{2S  'i,M7,031  n.xfcl.rim 

4«(l,ag7 

29,7tH,l£S 

7, 439,  £51 

i                 1 

« Includes  Massachusotls,  New  Mexico,  and  I'ennsylvanla. 


THE    SALT   INDUSTRY'   BY   STATES. 

The  tables  show  that  salt  is  produced  in  the  United  States  on  a 
commercial  scale  in  fourteen  States  and  one  Territory,  namely,  Cali- 
fornia, Idaho,  Kansas,  Louisiana,  Massachusetts,  Michigan,  Nevada, 
New  Mexico,  New  York,  Ohio,  Oklahoma,  Pennsylvania,  Texas, 
Utah,  and  West  Virginia.  A  description  of  the  conditions  of  the  in- 
dustry in  these  States  and  Territory  follows: 

California, — California  ranked  nfth  as  a  salt-producing  State  in 
1907,  with  an  output  of  626,693  barrels  or  87,737  short  tons,  valued 
at  $302,940,  an  average  of  48  cents  per  barrel  as  compared  with  36 
cents  per  barrel  in  1906,  or  $3.45  per  ton  as  compared  with  $2.58  per 
ton  in  1906.  This  is  a  decrease  of  180,095  barrels  or  25,213  short  tons 
in  quantity.  The  value,  however,  increased  $11,412  over  the  value 
in  1906.  The  reasons  for  this  increase  are  as  follows:  In  1907,  as  in 
1906,  the  salt  industry  in  California  was  disturbed  by  excessive  rains 
and  floods.  Practically  all  the  salt  in  the  State  is  produced  in  Ala- 
meda, San  Mateo,  San  Bernardino,  San  Diego,  and  Los  Angeles  coun- 
ties, and  by  far  the  greater  part  of  the  production  is  obtained  by  solar 
evaporation,  which  consists  in  taking  the  water  from  ocean  or  bay  or 
tributary  streams  and  transferring  it  from  one  vat  to  another  until 
suflicient  water  is  evaporated  ana  the  salt  is  crystallized  out,  when 
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it  is  drained  and  piled  into  heaps  containing  quantities  varying  from 
100  to  2,000  tons.  During  the  winter  of  1907  many  of  the  prmcipal 
producers,  especially  in  San  Mateo  and  Alameda  coimties,  reported 
excessive  losses,  due  to  breaks  in  the  levees  during  the  Wh  tides. 
The  water  is  reported  to  have  washed  away  a  great  ded  of  the 
"pickle,"  and  also  to  have  dissolved  considerable  salt  in  the  piles. 
It  is  further  reported  that  the  waters  in  San  Francisco  Bay  at  no  time 
during  the  summer  contained  more  than  7  per  cent  saline  matter  in 
solution,  and  in  some  cases  not  more  than  one-third  the  usual  crop 
was  obtained.  Barely  enough  salt  has  been  made  by  some  firms  to 
last  into  July  of  the  current  year,  when  new  salt  must  be  put  upon 
the  market — a  very  imusual  condition  of  affairs.  The  floods,  with 
the  consequent  shortage  in  production  and  increased  cost  in  cleansii^ 
the  pans  and  the  increased  cost  of  labor  and  fuel,  where  fuel  is  used, 
have  caused  an  abnormal  increase  in  the  price,  which  at  times  has 
been  quoted  as  high  as  S4  a  ton. 

As  m  1906,  there  was  a  tendency  in  1907  toward  consolidation  in 
the  Califomia  salt  industry.  Among  the  new  operations  the  Crystal 
Salt  Company,  with  works  at  Amboy^  San  Bernardino  Coimty,  has 
installed  a  plant  to  make  salt  from  brme. 

The  localities  of  output  in  Califomia  were  Newark,  Alvarado, 
Mount  Eden,  and  Kussells  (Haywards),  in  Alameda  County j  Red- 
wood City  and  Leslie,  in  San  Mateo  County;  Long  Beach^  m  Los 
Angeles  County;  near  San  Diego,  in  San  Diego  County;  and  m  Marin 
and  Colusa  counties. 

Idaho.— The  production  reported  from  Idaho  in  1907  amoimted  to 
1,600  barrels,  valued  at  $2,040,  as  compared  with  a  production  in 
1906  of  1.574  barrels,  valued  at  $1,867.  The  industry  is,  therefore, 
small  ana  practically  stationary.  The  production  came  from  Bear 
Lake  and  Bannock  counties,  in  the  southeastern  part  of  the  State, 
near  the  State  line.  The  salt  is  produced  by  a  few  small  operators, 
by  the  open-pan  process,  in  which  the  heat  is  appUed  directly. 

jB5xrw(W.— Kansas  ranked  fourth  in  the  list  of  salt-producing  States 
in  1907,  maintaining  the  same  relative  position  that  it  had  m  1906. 
The  production  for  the  year  was  2,667,459  barrels  or  373,444  short 
tons,  valued  at  $962,334.  In  comparison  with  the  output  in  1906  of 
2,198,837  barrels  or  307,837  short  tons,  valued  at  $681,022,  this  is  an 
increase  for  the  year  1907  of  468,622  barrels  or  65,607  short  tons  in 
quantity  and  of  $281,312  in  value.  The  average  price  in  1907  was 
36  cents  per  barrel,  or  $2.58  per  ton,  a  considerable  increase  over  the 
corresponding  prices  for  1906,  which  were,  respectively,  31  cents  per 
barrel  and  $2.21  per  ton. 

The  localities  where  salt  is  produced  conmiercially  in  Kansas  are 
Hutchinson,  Eeno  County;  Lyons  and  Sterling,  Rice  County;  Kano- 
polis  and  Ellsworth,  Ellsworth  County;  Anthony,  Harper  County; 
and  Kingman,  Kingman  County.  Most  of  the  firms  engaged  in  the 
salt  industry  use  the  grainer  and  open-pan  processes,  employing  steam 
in  the  evaporation;  but  a  few  manufacturers  apply  the  neat  cSrectlv. 

Louisiana. — ^The  rock  salt  mined  in  Louisiana  is  from  Iberia  Parish, 
the  output  in  1907  being  1,157,621  barrels  or  162,067  short  tons,  val- 
ued at  $226,892,  as  compared  with  1,179,528  barrels  or  165,134  tons 
in  1906,  valued  at  $268,005— a  decrease  in  1907  of  21,907  barrels 
or  3,067  short  tons  in  quantity  and  of  $41,113.in  value. 


664  MINERAL  BESOURCES. 

For  detailed  descriptions  of  the  Louisiana  salt  deposits  the  reader 
should  consult  the  works  cited  in  the  bibliography  at  the  end  of  the 
chapter. 

Massdchusetts. — ^The  small  quantity  of  salt  produced  in  Massachu- 
setts is  obtained  by  evaporation  of  sea  water  near  Buzzards  Bay,  but 
the  industry  was  mscontinued  in  1907. 

Michigan. — For  the  last  few  years  Michigan  has  produced  a  greater 
quantity  of  salt  than  any  other  State  in  the  Union,  but  the  value  of 
tne  output  has  been  less  than  that  of  the  somewhat  smaller  quantity 
produced  in  New  York.  In  1907  the  output  of  Michigan  was  10,786,- 
630  barrels  or  1,510,128  short  tons,  valued  at  $2,062,357;  in  1906  the 
quantity  produced  was  9,936,802  barrels  or  1,391,522  short  tons,  val- 
ued at  $2,018,760;  an  increase  in  1907  of  849,828  barrels  or  118,606 
short  tons  in  quantitj  and  of  $43,597  in  value. 

The  deposits  of  this  State  are  beds  of  rock  salt  exploited  by  means 
of  wells.  The  artificial  brine  is  converted  into  salt  mostly  by  the  use 
of  steam  in  the  vacuum-pan  and  grainer  processes,  or  is  usea  directly 
by  chemical  works  in  the  manufacture  of  sodium  salts.  The  com- 
mercial localities  are  Ludington,  Mason  County;  Saginaw,  CarroUton, 
and  St.  Charles,  Saginaw  County;  Manistee^  Filer  City,  and  East- 
lake,  Manistee  County;  Marine  CSty,  St.  Clair,  and  Port  Huron,  St. 
Clair  County;  Wyandotte,  Ecorse,  and  near  Detroit,  in  Wayne 
County;  Midland,  Midland  County;  and  Bay  City,  Bay  County. 

Nevada, — ^The  commercial  output  of  salt  in  Nevada  is  procured  from 
Washoe  and  Churchill  counties,  and  is  obtained  from  brine  by  solar 
evaporation.  During  the  year  the  old  vats  at  Buffalo  Salt  Works, 
Washoe  County,  were  dug  out  and  repairs  were  made  to  the  works. 
It  is  reported  that  Messrs.  William  Sulzer  and  K.  W.  WyUe  are  devel- 
oping a  deposit  of  salt  at  Sandy  Springs,  22  miles  from  Fallon,  Church- 
ill County. 

New  Mexico, — ^Torrance  County  furnishes  the  only  commercial  salt 
reported  from  this  Territory.  The  salt  is  obtained  from  brine  by 
solar  evaporation.   • 

New  York. — ^This  State  ranks  first  in  the  value  of  salt  production  but 
second  in  the  quantity  of  output,  being  exceeded  in  the  latter  respect 
by  Michigan.  In  1907  the  production  of  New  York  was  9,642^178 
barrels  or  1,349,905  short  tons,  valued  at  $2,335,150;  and  in  1906  it  was 
8,978,630  barrels  or  1,257,008  short  tons,  valued  at  $2,098,686 — an 
increase  in  1907  of  663,548  barrels  or  92,897  short  tons  in  quantity 
and  of  $236,464  in  value. 

The  salt  produced  in  New  York  State  <*  includes  rock  salt  and  the 
various  varieties  of  brine  salt  known  as  *' coarse  solar,"  "common 
fine,''  "table,''  "agricultural,"  and  "packers"  salt.  In  addition  to 
the  salt  that  is  used  as  such,  the  figures  of  production  of  the  Stat« 
include  the  value  of  the  brine  that  is  converted  into  commercial  soda 
products,  as,  for  instance,  by  the  Solvay  Process  Company  at  Solvay, 
near  Syracuse. 

Solar  salt  is  made  almost  entirely  in  Onondaga  County,  and  Syra- 
cuse has  long  been  the  center  of  the  industry,  wnich  dates  back  more 
than  one  hundred  years.  The  natural  brine  from  which  the  salt  is 
obtained  contains  from  17  to  20  per  cent  sodium  chloride.  This 
appears  to  be  stored  in  glacial  gravels  and  is  thought  to  have  been 

a  Newland,  D.  II.,  Report  on  the  mining  and  quarry  industry:  Bull.  New  York  State  If ajKmn  No. 
112,  1907,  pp.  54-56. 
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formed  by  the  circulation  of  underground  waters  through  saline  beds. 
Most  of  the  wells  are  located  on  the  Onondaga  Reservation,  under 
State  control,  and  the  brine  is  suppUed  to  individual  operators  at  a 
fixed  charge.  Manufacturers  of  brme  salt  in  other  parts  of  the  State 
obtain  their  supply  from  wells  driven  into  the  rock  salt;  water  is 
introduced  into  tne  wells  and  then  pumped  up  after  nearly  complete 
saturation.  By  this  means  a  brine  carrying  about  25  per  cent  sodium 
chloride  is  obtained.  The  Tompkins  County  salt  is  thus  obtained 
from  deposits  exceeding  2,000  feet  in  depth. 

A  description  of  the  technology  of  salt  mining  in  Tompkins  County, 
as  practiced  by  the  Remington  Salt  Company,  has  been  recently  given 
by  Charles  S.  Palmer,**  and  is  in  part  as  follows: 

The  salt  beds  from  which  the  supply  is  obtained  are  two  iii  number,  each  about 
40  feet  thick,  separated  from  each  other  by  a  layer  of  slate  8  feet  thick,  and  lying 
about  2,000  feet  in  depth  below  the  level  of  Lake  Cayuga.  The  borings  (which 
were  driven  with  frames  much  resembling  the  common  oil  derricks)  carry  a  double- 
walled  casing.  In  the  outer  jacket  of  this  casing  (which  is  8  or  10  inches  in  diameter) 
water  is  forced  down  under  pressure  to  the  top  of  the  upper  salt  bed.  The  inner  tube 
of  the  casing  (which  is  3J  mches  in  diameter)  extends  nearly  to  the  bottom  of  the 
lower  salt  stratum.  Thus  the  salt  is  dissolved  by  the  water  from  the  outer  jacket 
and  a  saturated  solution  is  formed;  this  is  forced  up  the  center  tube  from  the  bottom 
of  the  deposit.  The  water  (taken  from  Lake  Cayuga)  falls  to  the  top  of  the  salt  bed, 
accumulates  a  large  subterranean  lake  of  strong  brine,  and  gradually  sinks,  to  be 
raised  as  stated.  This  brine  has  a  specific  gravity  of  1.3,  and  consists  of  one-third 
salt  and  two-thirds  water.  The  hydrostatic  pressure  of  the  water  colunm  in  the  outer 
jacket  is  eaual  only  to  about  two-thirds  of  the  pressure  in  the  inner  cylinder  of  the 
casing,  so  tnat  the  brine  practically  has  to  be  raised  through  the  difference  (700  feet) 
by  ertra  pressure  carried  oy  the  water  forced  down  througn  the  outer  casing,  for  the 
salt  deposit  is  in  a  closed  cavity. 

The  strong  brine  when  raised  to  the  suriace  is  led  directly  to  large  settling  and  stoT' 
a^  tanks  high  on  the  hillside.  Here  the  brine  is  clarified  by  the  addition  of  a  little 
lime,  which  precipitates  some  impurity  as  insoluble  sediment.  These  brine  tanks  are 
also  suppliea  witn  steam  coils  (supplied  with  exhaust  steam  from  the  power  house 
as  described)  which  heats  the  brine  to  about  90®  F.  before  it  is  concentrated  in  the 
mill  proper. 

In  the  mill  the  brine  flows,  by  gravity,  from  the  storace  tanks  to  simple  30-ton 
vacuum  pans;  these  contain  in  the  lower  part  1,700  (4  foot  oy  2  inch)  pipes,  carrying 
exhaust  steam.    The  vacuum  is  maintained  by  pumps  actuated  by  live  steam. 

The  clarified  and  warmed  brine  is  fed  in  at  the  top  of  the  vacuum  pan  in  a  constant 
stream,  is  concentrated,  and  sinks  to  the  bottom  of  the  pan  as  a  thick  mush  of  fine 
crystals.  This  salt  mush  is  raised  by  a  bucket  elevator  to  the  top  of  the  mill,  where 
it  is  dried  in  centrifugals  (1,200  pounds  of  salt  at  a  chaj^e).  It  is  then  dropped  into 
hoppers  which  convey  it  to  a  *'kiln  drier" — a  rotating  iron  cylinder  supplied  with 
stc^m  coils  and  a  current  of  dry  air.  After  this  the  salt  is  passed  through  a  20-mesh 
screen,  the  coarse  part  bein^  a  very  small  fraction.  The  salt  is  prepared  in  quality 
of  table  fineness,  most  of  which  will  pass  a  40-mesh  opening.  It  is  quoted  at  $3  or  $4 
per  short  ton,  plus  the  cost  of  packing  in  bag  or  barrel.  Tne  waste  residue  from  the 
centrifugals  is  thrown  into  the  lake,  as  it  carries  no  valuable  bittern  (bromide  or  iodide) 
and  is  not  suitable  for  being  used  over  again. 

The  plant  is  provided  not  only  with  the  vacuum-pan  equipment,  but  also  with 
shallow  open-evaporation  tanks  of  wood  carrying  6  or  8  inch  steam  pipes  (the  Michi- 
gan system).  In  this  open-tank  system,  the  size  of  the  crystal  grain  can  be  controlled, 
and  various  grades  are  made  depending  on  the  size  of  the  gram;  but  in  the  centrifu- 
gals the  size  of  the  grain  can  not  be  controlled,  and  it  often  varies  considerably,  with- 
out warning  aud  imder  apparently  the  same  circumstances.  In  general,  the  finer- 
grained  grades  are  made  in  the  pans. 

The  localities  producing  in  1907  were  the  Onondaga  district  in 
Onondaga  County,  near  Syracuse;  Ithaca,  Tompkins  County; 
Watkins  Glen  and  Ludlowville,  Schuj^ler  County;  Perry,  Kock  Glen, 
Silver  Springs,  and  Warsaw,  Wyoming  County;  Le  Koy,  Genesee 
County;  Keteof,  Cuylerville,  and  Piffard,  Livingston  County. 

aEng.  and  Mliu  Jour.,  June  30, 1906. 
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Ohio. — Ohio  ranked  third  in  the  value  of  salt  production  in  1907. 
maintaining  the  same  relative  position  that  it  has  had  for  several 
years.  The  production  for  1907  was  3,851,243  barrels,  or  539,174 
short  tons,  valued  at  $979,078.  This  output,  compared  with  3,236,- 
785  barrels,  or  453,150  short  tons,  valued  at  $789,237,  in  1906,  shows 
an  increase  in  1907  of  614,458  barrels,  or  86,024  short  tons,  in  quan- 
tity and  of  $189,841  in  value. 

A  very  complete  description  of  the  salt  deposits,  together  with 
their  historical  development  and  present  modes  of  workii^,  has  been 
recently  published  by  J.  A.  Bownocker,^  from  which  the  following 
notes  have  been  compiled. 

The  salt  production  in  Ohio  is  confined  to  the  eastern  part  of  the 
State,  and  comes  from  two  districts — the  northeastern  district,  com- 
prising Cuyahoga,  Medina,  Summit,  and  Wajrne  counties,  and  the 
southeastern  district,  in  which  are  included  Meigs  and  Morgan  coun- 
ties. 

In  southeastern  Ohio,  Meigs  Coimty  is  by  far  the  more  imp<)rtant 
producer,  having  produced  more  than  all  the  other  counties  in  this 
part  of  tne  State  combined.     Pomeroy  is  the  center  of  the  industry. 

The  surface  rocks  in  the  Ohio  Valley  near  Pomeroy  lie  at  the  siun- 
mit  of  the  Conemaugh  formation,  formerly  known  as  the  Lower 
Barren  Coal  Measures.  The  depth  of  the  wells  in  the  region  has 
undergone  great  variation.  At  first  they  were  shallow  but  were  later 
extended  to  greater  depths  as  the  supply  of  brine  became  exhausted 
near  the  surface.  When  the  supply  from  these  deeper  wells  proved 
inadequate  they  were  sunk  to  greater  depths. 

When  drilling  first  be^an  in  Ohio  the  water  in  the  wells  is  said  to 
have  risen  nearly  to  theu:  heads,  and  in  some  cases  to  have  actually 
overflowed.  As  pumping  progressed  the  reservoirs  of  brine  were 
lowered,  and  at  the  same  tune  the  tubing  was  extended  deeper  into 
the  wells,  the  tubing  following  the  brine  in  its  descent.  The  density 
of  the  brine  has  increased  in  the  direction  of  the  dip  of  the  rocks — 
that  is,  to  the  southeast.  The  quantity  of  brine  that  has  been  taken 
from  these  rocks  is  enormous  and  is  much  more  than  the  capacity  of 
the  rocks  at  any  one  time.  This  great  excess  has  doubtless  been 
derived  from  surrounding  territory.  The  brine-bearing  strata  dip 
toward  Pomeroy  from  the  northwest,  and  as  the  brine  has  l^n  removed 
from  the  wells  the  supply  has  been  renewed  from  the  rocks  lying  at 
higher  levels  to  the  nortnwest.  The  brine  was  doubtless  once  a  part 
of  the  ocean,  and  as  the  sand  or  gravel  now  comprising  the  salt-bearing 
rocks  was  deposited  on  the  ocean  floor,  sea  water  filled  the  spaces 
between  the  grains  and  pebbles,  and  has  remained  since  in  that  posi- 
tion. It  must  be  borne  in  mind,  however,  that  the  Pomerov  brines 
were  probably  very  near  the  shore,  perhaps  within  a  land-locked  sea, 
and  nonce  might  vary  considerably  from  those  in  the  open  ocean. 
This  fact  explains  the  presence  of  the  relatively  large  quantities  of 
bromides  and  iodides,  smce  these  substances  are  contained  in  certain 
marine  plants.  It  is  possible  that  conditions  were  very  favorable  for 
these  plants  in  the  early  sea  in  the  vicinity  of  Pomeroy. 

In  northeastern  Ohio  the  salt  industry  is  of  recent  origin,  but  its 
development  has  been  rapid.  Though  plants  are  established  in 
four  counties,  namely,  Cuyahoga,  Summit,  Medina,  and  Wayne,  the 

a  Bull.  Oeol.  Survey  Ohio  No.  8, 1906. 
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salt  deposits  are  not  confined  to  this  territory.  The  salt-bearing  beds 
are  known  to  extend  as  far  east  as  Cortland,  Trumbull  County,  but  the 
southern  limit  of  the  salt  deposits  is  unknown,  from  the  fact  that  the 
salt-bearing  beds  he  very  deep  and  have  not  been  reached  by  drill. 
The  western  limit  also  is  not  definitely  known,  though  it  is  known  not 
to  extend  as  far  as  Sandusky. 

For  the  description  of  tne  technology  connected  with  the  salt 
industry,  the  reader  is  referred  to  the  publication  cited  above  and  to 
the  bibliography  at  the  end  of  this  chapter. 

OJcldhoma. — ^The  small  production  from  Oklahoma  comes  from  near 
Femison,  Blaine  County. 

Pennsylvania, — ^The  output  from  Pennsylvania  was  from  Pittsburg, 
Allegheny  County. 

Tixas, — ^The  output  of  salt  reported  from  Texas  in  1907  increased 
in  value  but  decreased  in  quantity.  In  1906  the  output  was  360,733 
barrels  or  50,502  short  tons,  valued  at  $170,559;  in  1907  it  was  356,086 
barrels  or  49,852  short  tons,  valued  at  $226,540 — a  decrease  for  1907 
of  4,647  barrels  or  650  short  tons  in  quantity,  and  an  increase  of  $55,981 
in  value.  The  average  price  was  64  cents  per  barrel  or  $4.54  per  ton 
in  1907,  as  compared  with  47  cents  per  barrel  or  $3.38  per  ton  in  1906. 

The  commercially  producing  localities  are  Grand  Saline,  Van  Zandt 
County;  Colorado,  Mitchell  County;  Palestine,  Anderson  County; 
and  Grand  Falls,  Crane  County.  The  output  was  obtained  from 
brine  by  simple  solar  evaporation  or  by  grainer  process. 

There  are  many  salt  lakes  or  salines  tmoughout  Texas  from  which 
much  salt  is  taken  annually  by  ranchmen.  Some  of  this  salt  yields 
the  owner  of  the  lake  a  certain  revenue,  but  much  of  it  is  to  be  had 
simply  for  the  labor  of  getting  it  out.  Although  no  report  of  this 
output  reaches  the  United  States  Geological  Survey,  it  is  Known  that 
large  quantities  are  taken  out  annually.  Such  salt  lakes  dry  up  after 
rains  and  leave  a  crust  of  salt  varying  from  one-fourth  to  IJ  inches 
thick,  which  is  raked  up,  loaded  on  wagons,  and  carted  away.  A 
large  quantitv  of  such  salt  annually  goes  to  waste  simply  because 
there  are  no  facilities  for  marketing  it. 

Utah. — ^There  was  an  increase  in  both  quantity  and  value  of  the  salt 
produced  in  Utah  in  1907.  The  output  in  1906  was  262,212  barrels 
or  36,710  short  tons,  valued  at  $169,635;  in  1907  the  output  was 
345,557  barrels  or  48,378  short  tons,  valued  at  $199,779 — an  mcrease 
in  1907  of  83,345  barrels  or  11,668  short  tons  in  quantity  and  of 
$30,144  in  value. 

The  salt  is  obtained  from  brine  by  solar  evaporation,  chiefly  in  the 
neighborhood  of  Great  Salt  Lake,  Salt  Lake  County.  Brine  is  also 
produced  at  Nephi  City,  Juab  County.  Other  salt-producing  locali- 
ties are  near  Gunnison,  Sanpete  County;  in  Sevier  County;  in  Millard 
County;  and  at  Withee  Junction,  Weber  County. 

Virginia. — No  production  of  salt  was  reported  from  this  State  for 
the  year  1907.  Salt  was  formerly  produced  from  brine  in  Virginia, 
but  the  brine  has  recently  been  used  entirely  for  chemical  purposes. 
Salt  is  obtained  at  Saltville,  Smyth  County,  but  the  Mathiesen  Alkali 
Works  have  recently  discontinued  selling  salt  and  have  concentrated 
their  attention  on  other  articles.  For  years  the  salt  produced  at  Salt- 
ville has  been  favorably  known  throughout  the  Southern  States  and 
used  in  immense  quantities.  It  is  intended  at  an  early  date  to  com- 
plete a  plant  for  a  modem  vacuum-pan  process  of  manufacture,  which 
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will  enable  the  Matbiesen  Company  to  resume  the  salt  business  under 
more  favorable  circumstances.^ 

West  Virginia. — ^The  salt  output  from  this  State  in  1907  came  from 
near  Maiden,  Kanawha  County,  and  Hartford  and  Mason,  Mason 
County. 

DOMESTIC  CONSUMPTION. 

The  following  table  shows  the  increase  in  the  proportion  of  salt  pro- 
duced in  the  Imited  States  entering  into  domestic  consumption.  Of 
the  total  consumption  of  salt  in  the  United  States  the  quantity  of 
domestic  production  used  has  increased  from  63.5  per  cent  in  1880  to 
96.6  per  cent  in  1907,  and  the  consumption  of  salt  imported  into  the 
United  States  has  decreased  from  36.5  per  cent  of  the  total  in  1880  to 
3.4  per  cent  in  1907,  this  being  0.9  per  cent  less  than  in  1906.  The 
actual  consumption  in  1907  was  30,546,967  barrels,  while  in  1880  the 
actual  consumption  was  but  9,384,263  barrels.  The  production  in 
the  United  States  in  1880  was  5,961,060  barrels,  and  the  imports 
amounted  to  3,427,630  barrels.  In  1907  the  production  had  increased 
to  29,704,128  barrels  and  the  imports  had  decreased  to  1,062,851  bar- 
rels, which  importation  was  considerably  less  than  that  of  1906. 
Supply  of  salt  for  domestic  consumption,  1880-1906,  in  barrels. 


Soiirco. 


1880. 


Domestic  production 5,  ©61, 060 

Imports I  3, 427, 639 

Total 

Exports 


1800. 


8,876,991 
1,838,034 


9,388,699 
4,436 


10,715,015 
17,597 


Domestic  consumption l  9, 384, 

Increase  over  preceding  year 
lunr  ^^   ^  ' 


Percentage  of  imports  to  total  consumption! 


36.5 


10,607,418 

877,610 

17.2 


1900. 


1906. 


1907. 


20,809,342  I  28,172,380 
1,427,921  I    1,247,367 


29,704,128 
1,062,851 


22,297,263  '  29,419,747 
53,660  I   242,774 


22,243,613 

1,274,634 

6.4 


30,766,979 
220,012 


20,176,973       30,546,967 

2,304,273        1,360,994 

4.3  3.4 


IMPORTS. 

In  1894  salt  was  placed  on  the  free  list  and  importations  increased 
to  434,155,708  pounds  in  1894  and  to  520,411,822  pounds  in  1896.  In 
1897  salt  was  again  made  dutiable,  and  salt  in  bags,  barrels,  or  other 
packages  is  subject  to  a  duty  of  12  cents  per  100  pounds  (33.6  cents 
per  barrel)  and  salt  in  bulk  is  taxed  8  cents  per  100  pounds  (22.4  cents 
per  barrel).  The  duty  on  imported  salt  in  bond  used  in  curing  fish 
taken  by  licensed  vessels  engaged  in  fishing  and  in  curing  fish  on  the 
navigable  waters  of  the  United  States  or  on  salt  used  in  curing  meats 
for  export  may  be  remitted. 

According  to  figures  obtained  from  the  Bureau  of  Statistics  of  the 
Department  of  Commerce  and  Labor  the  quantity  and  value  of  the 
salt  imported  and  entered  for  consumption  in  the  United  States. in 
the  last  five  years  is  as  follows: 

Salt  imported  and  entered  for  consumption  in  the  United  States,  190S-1907,  in  pounds. 


In  bags,  barrels,  and 
other  packages. 

T«  K.,iir             1    For  the  purpose  of 
^^^^^'                      curing  fllih. 

Total  quan- 

Total 

Quantity. 

Value. 

Quantity. 

Value,   j  Quantity.      Value. 

1903 72,838.011 

1904 00,657,850 

1905 73,252,959 

1906 74,228,878 

1907 74,762,435 

$259,020 
209,509 
247,853 
257,592 
242,377 

147,635,246 
143,903,175 
155,091,301 
159,674,675 
115,826,979 

$134,714     107,487,450  '  $102, 2a5 
135,408  1  118,718,456  |    122,837 
153,914  !    93,972,a51         90.422 
149,944     115.359,107       101,326 
106,166     107,006,960      100,739 

327,960,707 
332,279,481 
822,317,211 
849,262,660 
297,506,894 

$496,948 
467  754 
492,169 
506,881 
461,282 

a  ManulactnieTB*  Hecoi^,  Uaich  5, 1906. 
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From  the  table  it  is  evident  that  the  imports  of  salt  into  the  country 
fell  oflf  considerably  in  1907;  the  figures  for  the  year  are  lower  than 
those  for  any  year  of  which  the  Survey  has  record.  In  other  words, 
the  domestic  production  is  more  than  ever  before  nearly  able  to  meet 
the  domestic  consumption.  The  chief  decrease  is  noted  in  the  quan- 
tity and  value  of  salt  imported  in  bulk,  but  there  is  also  a  falling  oflf 
from  1906  in  the  salt  imported  for  the  fisheries  industry.  There  was 
a  slight  increase  in  the  quantity  of  high  grade  salt  imported. 

Tne  imports  came  from  the  UniteaKmgdom,  Italy,  British  West 
Indies,  and  Spain,  named  in  the  order  of  importance.  From  these 
four  sources  over  90  per  cent  of  both  quantity  and  value  of  the 
imports  were  derived. 

EXPORTS. 

The  exports  of  salt  of  domestic  production  from  the  United  States 
from  1903  to  1907  is  shown  as  follows: 


Salt  of  domestic  prodtiction  exported  from  the  United  States  ^  190S-1907. 


1903 pounds..  25,499,630    $95,570 

1904 do....  27,928,090    113,625 

1905 do....  68,475,356    239,223 


1906 pounds.. 

1907 do.... 


67, 976, 581 
61, 603, 422 


$274,627 
232, 895 


The  exports  of  salt  have  increased  greatly  since  the  early  part  of 
the  present  decade.  In  1907  there  was  a  slight  decrease  from  the 
exports  in  1906.  Most  of  this  salt  went  to  (Aiba,  Canada,  Mexico, 
and  Panama. 

WORLD'S  PRODUCTION. 

In  the  following  table  the  statistics  of  salt  production  in  the  prin- 
cipal salt-producing  countries  of  the  world  from  1901  to  1906  are 
shown  as  lar  as  statistics  are  available.  The  production  of  Turkey 
is  not  included.  The  industry  in  that  country,  as  in  Austria-Hun- 
gary, is  a  Government  monopoly,  with  no  statistics  of  production 
published.     No  statistics  are  available  from  Eussia  since  1903. 

T?ui  world's  salt  prodtLCtioHy  1901-1906^  in  short  tons. 


Year. 

United  States. 

United  Kingdom. 

France.* 

Oerman  Empire. 

Quantity. 

Value. 

Quantity 

.     Value. 

Quantity. 

Value. 

Quantity.'    Value. 

1901    

2,877,932 
3,339,891 
2,655.533 
3,084,200 
3,636,257 
3,944,133 

16,617,449 
6,668,636 
6,286,968 
6,021.222 
6,005,922 
6,668,360 

1,997,566 
2,121,147 
2,113,431 
2,118,620 
2,116,699 
2,201,293 

12,864,950 
2,805,838 
2,967,676 
2,900,375 
2,707,622 
2,900,983 

1,014,093 
982,479 
1,096,017 
1,292,657 
1,276,361 
1,496.923 

$2,012,800 
2,606,800 
3,036,930 
3,660,052 
3,694,818 
4,198,329 

1,724,747     $5,064,600 

1902 

1,745,226       4,992,600 

1933 

1,867,296       4,687,707 

1904 

1,875,733  1    4,693,122 

1905 

1,959,401  1     4,829,496 

1906 

2,a'>9,096  j    5,000,823 

Year. 

Japan.                    | 

Italy. 

Austria-Hungary  .b 

Quantity. 

Value. 

Quantity. 

Value. 

Quai 
5 

itity. 

Value. 

1901 

761,675 
684,330 
724,760 
773,776 

$4,459,245 
4,415,145 
4,692,539 
4,852,040 

479,706 
605,401 
538,480 
6n,827 
482,475 
586,424 

$668,982 
711,400 
717,466 
713,595 
714,859 
1,119,786 

>69.725 

$15,556,431 

1902 

575,936 
630,076 
695,335 
609,672 
d  414. 466 

16,071,930 

1903 

16,180,748 

1904 

16,024,783 

1905 

17,116,530 

1906 

d9,n7,164 

[ 

a  Indlades  product  of  Algeria. 

k  Oovermnent  monopoly. 

e  Production  and  valiie  in  1904  used  in  making  up  the  total  for  the  world's  production  in  1905  and  1006. 

d  Hungary  not  includad. 
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Tht  world's  salt  prochictiony  1901-1906^  in  short  tons — Contmued. 


Year. 

Kussia. 

Spain. 

India. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1901 

1,880,438 

.     2,035,969 

1,828,646 

(«) 
(«) 

$3,591,973 
3,984,162 
3,652,074 
(«) 
(«) 
«) 

380,363 
470,057 
471,116 
599,292 
543,931 
597,422 

$599,934 
707,424 
670,247 
738,348 
736,074 
782,407 

1,234,839 
1,231,058 
1,002,221 
1,236,702 
1,336  682 
1,296,674 

$1,821,764 

1902 

2,481,357 

1903 

2,420,260 

1904 

2,006,980 

1905 

1,961,293 

1906 

1,916,002 

Year. 

Other  countries.^ 

Total. 

Quantity. 

- 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1901 

59,428 
63,056 
62,452 

S262.328 

541,618 
125,467 
477.000 

$2,463,670 

970,522 

1.106.000 

13,522,025 
13,880,017 
13.674.341 

$45,969,867 

1902 

288; 581 
297.517 

45,613,395 

1903 

46. 858.300 

1904 

1905 

1906 

68,777 
67,840 
72,697 

318,628 
320,858 
342,315 

584,000 
442,066 
e  69, 004 

1,543,000 

1,841,926 

45,548 

14,560,464 
15,071,226 
15,340,663 

47,637,506 
48.442.630 
41,186,910 

a  Production  and  value  in  1903  used  in  making  up  total  for  world's  production  in  1904, 1905,  and  1906. 
b  Probably  500,000  tons  should  be  added  annually  for  countries  not  lumisfaing  statistics, 
e  Tunis. 

BROMINE. 

The  bromine  industry  in  the  United  States  is  centered  in  Michigan, 
Ohio^  Pennsylvania,  and  West  Virginia,  named  according  to  their 
relative  importance,  and  the  production  from  these  four  States  is 
given  in  the  following  table: 


Production  and  valu4i  of  bromine ^  1880-1907. 


1880 pounds.. 

1883...- do.... 

1884 do.... 

1885 do.... 


1886. 
1887. 
1888 


.do.... 
.do.... 
.do.... 


1889 do.... 


1890. 
1891. 
1892. 
1893. 
1894. 


.do.... 
.do.... 
.do.... 
.do.... 
.do.... 


404,690 
301,000 
281, 100 
310,000 
428, 334 
199, 087 
307,386 
418, 891 
387, 847 
343,000 
379,480 
348, 399 
379,444 


89, 

141, 

61, 

95, 

125, 

104, 

54, 

64, 

104, 

102, 


464 
900 
350 
717 
290 
667 
719 
880 
502 
520 
450 


1895 pounds. 

1896 do... 

1897 do... 

1898 do... 

1899 do... 

1900 do... 

1901 do... 

1902 do... 

1903 do... 

1904 do... 

1905 do... 

1906 do... 

1907 do... 


517,421 

546,580 

487, 149 

486, 979 

433,004 

521,444 

552,043 

513,  893 

598,500 

897,100 

1, 192, 758 

1,283,250 

1,379,496 


1134,343 
144,501 
129,094 
126, 614 
108, 251 
140,790 
154,  572 
128,472 
167,580 
269,130 
178, 914 
165,204 
195,281 


In  1907  these  States  produced  1,379,496  pounds  of  bromine,  valued 
at  $195,281,  the  average  price  per  pound  being  a  little  more  than  14 
cents.  The  conditions  in  the  trade  were  therefore  somewhat  better 
than  in  1906;  for  in  that  j'ear,  though  there  was  an  increased  produc- 
tion of  90,492  pounds,  there  was  a  decrease  in  value  of  $13,710,  and 
prices  fell  to  an  average  of  12.8  cents  per  pound.  The  value  per 
pound  in  1907  is  still  below  that  for  1905,  namely  15  cents.  Pnces 
were  extremely  low  in  1907,  and  in  some  cases  barely  equal  to  the 
cost  of  production.  The  low  prices  are  in  large  part,  if  not  wholly, 
due  to  the  heavy  importation  of  German  bromides. 

Michigan  furnished  the  greater  part  of  the  output  of  bromine  in 
1907.    According  to  F.  J.  H.  Merrill,^  the  brines  m  that  State  con- 
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taining  bromine  in  commercial  quantities  come  from  the  Marshall 
sandstone,  in  the  "Upper''  Carboniferous,  and  contain  from  0.1  to  0.3 
per  cent  of  bromine.  At  Midland  and  Mount  Pleasant,  where  large 
quantities  of  bromine  and  bromide  are  made,  special  processes  con- 
trolled b^  patents  are  in  use.  The  bromine  is  freed  from  its  usual 
combination  with  alkaline  bases  by  means  of  the  electric  current. 
The  free  bromine  is  then  blown  out  of  the  solution  by  air  and  absorbed 
by  caustic  soda. 

Bromine  was  made  as  a  by-product  in  1907  at  Pomeroy,  Meigs 
County,  Ohio,  and  at  Hartford,  Mason  County,  W.  Va.,  towns  about 
5  miles  apart  on  the  Ohio  Eiver,  along  one  of  its  sharp  bends. 

The  practice  in  Ohio  by  which  bromine  is  obtained  from  brine  has 
been  described  by  Bownocker,^  and  the  fundamental  chemical  prin- 
ciples involved  are,  so  far  as  known,  those  usually  involved  in  the 
manufacture  of  bromine  in  the  TInited  States.  Bownocker's  descrip- 
tion is  as  foUows: 

After  the  salt  has  been  removed  from  the  grainers  the  remaining  liquid,  known  as 
bittern  and  having  a  density  of  from  35°  to  40°  B.,  is  run  into  a  tank,  where  it  settles. 
It  is  then  conducted  to  a  still,  the  body  of  which  is  made  of  sandstone. 

The  bittern  and  chemicals  are  poured  into  the  stUl  through  a  funnel-shaped  open- 
ing in  the  top,  and  withdrawn  from  the  still  by  a  small  opening  in  the  bottom,  after 
the  bromine  nas  been  removed.  Steam  is  blown  into  the  still  by  a  small  opening  in 
the  bottom,  producing  a  temperature  reported  jit  about  180°  F. 

The  condenser  is  sunply  a  rectangular  box  about  5  feet  long,  through  which  pass 
three  lead  pipes  extendiner  from  the  still  at  one  end  to  the  bottle  which  collects  the 
bromine  at  the  other.  Cold  water  is  kept  running  through  the  box,  condensing  the 
bromine. 

The  bromine  exists  in  the  bittern  as  magnesium  bromide  (MgBrj),  comprising 
about  one-half  of  1  per  cent  of  the  mass.&  After  bittern  has  been  run  into  the  stifl 
and  steam  turned  in,  sulphuric  acid  (HjSO^)  is  added,  the  proportion  being  1  pound 
of  the  latter  to  20  gallons  of  the  former.  This  is  followed  by  the  addition  of  potassium 
chlorate  (KCIO3),  the  ratio  being  1  pound  to  60  gallons  of  bittern. 

The  following  reaction  takes  place  in  the  still: 

3MgBr2+Ka03-|-3H2S04=6Br+KCl+3MgS04+3H30. 

The  bromine  escapes  as  a  ^,  but  is  changed  to  a  liquid  in  the  condenser. 
Formerly  manganese  dioxide  (MnOj)  was  used  in  place  of  the  potassium  chlorate, 
the  change  resulting  from  the  lower  cost  of  the  latter. 

At  Maiden,  on  the  Kanawha  River,  a  few  miles  southeast  of 
Charleston,  W.  Va.,  the  brine  that  is  used  in  the  manufacture  of 
bromine  is  obtained  from  the  Pottsville  formation,  and  at  Pittsburg 
it  comes  from  the  Pocono. 
^  Bromine  is  used  mostly  in  the  form  of  alkaline  bromides  in  medi- 
cine and  photography.  In  its  elementary  form  it  is  also  used  in  the 
manufacture  or  certain  dyes,  as  a  disinfectant,  and  in  certain  metal- 
lurgical operations. 
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By  W.  C.  Phalen. 


SIJXPHUR. 


PRODUCTION. 


In  1907  sulphur  was  produced  in  the  United  States  in  Louisiana, 
Nevada,  Wyoming,  Utah,  and  Colorado.  The  output  of  each  of 
these  States,  except  Louisiana,  was  small.  The  importance  of  the 
sulphur  industry  m  America  has  grown  rapidly  within  the  last  few 
years,  and  the  phenomenal  production  of  294,153  long  tons  in  1906 
was  nearly  equaled  by  the  production  of  293,106  long  tons  in  1907. 
A  decrease  in  production  was  reported  from  Utah,  Nevada,  and 
Wyoming.  Louisiana  reported  an  increased  production  in  1907  as 
compared  with  that  of  1906,  and  Colorado,  which  did  not  produce 
anv  sulphrn*  in  1906,  was  added  to  the  Ust  of  producing  States.  The 
value  of  most  of  the  ou^ut  during  1907  has  been  compiled  from 
current  market  prices  in  New  York,  which  ranged  from  $22,125  per 
long  ton  during  the  first  nine  months  of  the  year  to  from  $19  to 
$19.50  per  ton  at  its  close.  From  the  New  YorK  prices  the  value  at 
the  mine  has  been  computed.  The  total  value  of  $5,142,850  obtained 
in  this  manner  is  an  aavance  over  the  value  for  1906  of  $46,172. 

The  production  of  the  coimtry  since  1880  is  shown  in  the  following 
table: 

Production  of  sulphur  in  the  United  States,  1880-1907. 


1880. 

.long  tons.. 

530 

$21,000 

1894. 

.long  tons. 

446 

$20,000 

1881. 

do.... 

536 

21,000 

1895. 

do... 

1,607 

42,000 

1882. 

do.... 

536 

21,000 

1896. 

do... 

4,696 

87,200 

1883. 

do.... 

893 

27,000 

1897. 

do... 

2,031 

45,590 

1884. 

do.... 

446 

12,000 

1898. 

do... 

1,071 

32,960 

1885. 

do.... 

638 

17, 875 

1899. 

do... 

4,313 

107,500 

1886. 

do.... 

2,232 

75,000 

1900. 

do... 

3,147 

88,100 

1887. 

do.... 

2,679 

100,000 

1901. 

do... 

«  241, 691 

1,257,879 

1888. 

do 

1902. 

do... 

a  207, 874 

947,089 

1889. 

do.... 

402'*" 

*'"7,'856 

1903. 

do... 

a  233, 127 

1,109,818 

1890. 

do 

1904. 

do... 

127,292 

2,  663,  760 

1891. 

do.... 

*i,"67i*  " 

"'39,' 600 

1905. 

do... 

181,677 

3, 706, 5C0 

1892. 

do.... 

2,400 

80,640 

1906. 

do... 

294, 153 

5,096,678 

1893. 

do.... 

1,071 

42,000 

1907. 

do... 

293,106 

5, 142, 850 

a  Includes  the  production  of  pyilte. 
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OCCURRENCE. 

Louisiana. — The  deposits  of  sulphur  in  Calcasieu  Parish,  La.,  have 
been  referred  to  the  Cretaceous  series  by  Harris  and  Veatch.^ 

About  1868  the  Louisiana  Oil  Company  was  formed  to  exploit  the 
oil  and  gas  springs  at  the  head  of  Bayou  Choupique,  about  15  miles 
west  of  Lake  Charles.  At  a  depth  of  443  feet  a  deposit  of  sulphur 
was  encountered.  A  year  or  two  later  other  bormffs  proved  the 
sulphur-bearing  bed  to  be  about  100  feet  thick.  The  oeas  of  water- 
bearing sand  overlying  the  sulphiu-  bed  made  the  sinking  of  a  shaft 
practically  impossible.  Later  on  the  company  succeeded  in  forcing 
a  large-sectioned  cast-iron  shaft  to  a  depth  of  110  feet,  when  it  was 
abandoned  on  account  of  the  breaking  of  the  lining.  After  these 
attempts  Uttle  was  done  at  the  sulphur  deposits  imtil  1895,  when 
the  invention  of  the  ^'Frasch  process"  by  Mr.  Herman  Frasch,  of 
Cleveland,  Ohio,  caused  a  resumption  of  active  work. 

The  Frasch  process  of  obtaimng  sulphur  has  been  described  in 
many  places,  and  an  improved  method  was  detailed  by  Mr.  Frasch 
recently.^  Briefly,  the  process  is  as  follows:^  A  well  is  driven 
through  the  various  strata  to  the  sulphur-impregnated  beds  in  much 
the  same  manner  as  is  usual  in  sinking  wells  for  oil  and  gas.  Li  each 
well  there  are  placed  concentrically  four  lines  of  pipe,  having  diame- 
ters ranging  from  10  inches  to  1  inch.  Superheated  water  and  hot 
air  is  forced  down  the  pipes  and  the  spaces  between  them  to  melt 
the  sulphur  and  to  bring  it  to  the  surface.  The  hot  water  flows 
down  between  the  two  outer  pipes  which  are  respectively  10  inches 
and  6  inches  in  diameter,  and  passes  into  the  limestone,  melting  the 
sulphur.  The  quantity  of  sulphur  melted  and  the  range  of  action  of 
the  water  depend  on  the  temperature  of  the  water  and  on  the  pres- 
sure at  which  it  is  supphed.  The  heavy  melted  sulphiu*  runs  back  into 
the  sump  aroimd  the  well  pipe,  which  it  enters  through  holes  pro- 
vided for  this  purpose.  Hot  compressed  air  is  forced  down  through 
the  smallest  or  1-inch  pipe  and  at  the  bottom  of  the  well  mixes 
with  the  melted  sulphur  and  forms  an  aerated  mass  suflSciently  low 
in  specific  gravity  to  allow  the  water  pressure  to  elevate  the  melted 
sulpliur  to  the  surface,  where  it  is  discharged  into  large  rectangular 
vats,  constructed  of  rough  plankin<^.  The  dimensions  of  the  vats  vary 
somewhat,  but  they  are  made  as  large  as  350  by  250  by  40  feet,  and 
some  of  them  are  so  arranged  that  railroad  trams  can  pass  between 
them.  The  vats  are  fdled  as  an  ordinary  water  tank  would  be,  but 
the  viscosity  of  the  sulphur  as  it  cools  prevents  the  formation  of 
perfectly  horizontal  layers,  and  the  flow  of  sulphur  is  being  constantly 
deflected  to  difl*erent  parts  of  the  vat.  In  tliis  manner  cooling, 
solidification,  and  feeding  go  on  simultaneously.  The  hardened 
sulnluir  is  broken  up  by  workmen  either  by  pick,  crowbar  and  shovel, 
or  hy  l)lasting.  The  sulphur  going  to  the  Atlantic  seaboard  is  first 
shipj)e(l  by  rail  to  Sal)ine  Pass  on  the  Gulf  coast,  where  it  is  loaded 
into  sliij)s  by  machinery;  the  remainder  is  shipped  by  rail  to  various 
other  j)oints  in  the  country.  At  the  close  of  the  year  1907  thirty 
wells  were  reported  in  operation. 

Wijoming, — The  hot  sulphur  springs  and  travertine  deposits 
near  Cody,  Wyo.,  have  been  descrioed  by  numerous  observers,  and 

a  Kept.  Geol.  Survey  I^oulslana  for  1899,  p.  62. 

6  The  Mining  World,  Docember  14, 1907. 

e  Wllloy,  D.  A.,  Eng.  and  ^\tv.  Jour.,  Docomber  14, 1907 
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the  latest  account  is  by  Mr.  E.  G.  WoodruflF,^  of  the  United  States 
Greological  Survey.  The  deposits  are  located  about  3  miles  west  of 
Cody,  along  the  Dase  of  Ceaar  Mountain,  on  the  south  side  of  Sho- 
shone River,  in  sees.  3  and  10,  T.  52  N.,  R.  102  W.  The  deposits 
considered  workable  occur  in  a  narrow  belt  2  miles  long,  extending 
from  Hot  Springs  southeast  to  Sulphur  Creek. 

The  sulpnur  occurs  native  in  small  yellow  crystals  and  as  ^aj 
streaks  in  the  rock.  Where  mining  operations  are  in  progress  it  is 
found  in  irregular  beds  in  Umestone  and  travertine,  associated  with 
fine,  white^  crystalline  aggregates  of  gvpsum,  filling  cavities  2  to  8 
inches  in  diameter  and  also  disseminated,  through  the  Umestone.  The 
cavities  are  thought  to  be  portions  of  subterranean  channels  through 
which  the  hot  sulphur-bearing  waters  flowed,  and  on  the  walls  of 
which  the  sulphur  was  gradually  deposited  until  the  chamber  was 
partly  or  entirely  filled.  In  the  areas  between  the  groups  of  cavities 
only  small  quantities  of  sulphur  are  found,  but  in  the  enriched 
pockets  sulpnur  constitutes  from  30  to  50  per  cent  of  the  rock. 
Laterally,  a  deposit  may  be  rich  at  one  point  and  barren  10  feet  away. 
The  depth  of  mineraUzation  is  not  known,  as  mining  and  prospecting 
have  been  carried  only  to  a  depth  of  20  feet,  but  it  seems  improbable 
that  rich  pockets  of  sulphur  will  be  found  far  below  the  surface. 

The  evidence  seems  clear  that  the  sulphur  was  deposited  by  hot 
springs,  the  heat  coming  from  slowly  cooUng  magmatic  intrusions, 
increased  probably  to  a  slight  extent  by  the  heat  from  chemical 
reactions.  As  the  waters  bearing  the  sulphur  compounds  approach 
the  surface,  sulphur  is  deposited,  due  to  cooling  and  oxidation.  As 
both  these  processes  take  place  in  a  comparatively  restricted  super- 
ficial zone,  it  follows  that  the  richer  deposits  will  probably  be  found 
near  the  surface,  and  they  may  tend  to  diminish  in  depth.  The  fact 
that  the  deposits  are  associated  with  calcareous  matenal  is  of  signifi- 
cance, indicating  that  the  limestone  may  be  essential  to  the  deposition 
of  the  sulphur — the  more  so  as  it  is  knowTi  that  the  hot  waters  have 
passed  through  siliceous  rocks. 

Mining  is  carried  on  in  open  pits,  and  the  rock  is  blasted  out  with 
powder.  It  is  sorted  by  hand,  and  all  ore  over  30  per  cent  is  hauled 
to  the  smelter  of  the  ^bighorn  Sulphur  Company  near  the  mouth  of 
Shoshone  Canyon.  The  average  sulphur  content  of  the  ore  smelted 
is  35  per  cent.  At  the  smelter  the  ore  is  run  from  storage  bins  into 
small  steel  cars  of  IJ  tons  capacity,  and  a  train  of  3  cars  is  then  run 
into  cylindrical  retorts  and  the  sulphur  melted  by  steam.  The 
molten  sulphur  flows  through  the  perforated  sides  of  the  cars,  thence 
to  the  bottom  of  the  retort,  from  which  it  flows  through  a  trap  into 
bins  where  it  cools.  After  cooUng,  the  sulphur  is  ground  in  an  8-inch 
Blake  crusher  and  pulverized  to  a  fine  powder  in  a  rotary  grinder. 
Only  two-thirds  of  the  sulphur  in  the  rock  is  obtained.  A  largo  part 
of  the  product  is  shipped  to  Omaha,  Nebr.,  and  the  remainder  is  used 
in  the  manufacture  of  sheep-dipping  preparations  in  Wyoming  and 
adjacent  States. 

Utah.  ^ — ^The  Utah  sulphur  deposits  that  were  worked  during  1907 
are  located  near  Black  Kock,  Beaver  County.  The  sulphur  is  foimd 
in  beds  of  soft,  rhyolitic  tuff,  which  some  of  the  miners  call  ^^  gypsum.'' 
The  series  in  which  the  tuffs  are  found  are  thought  to  overlie  Paleo- 
zoic sediments.     The  sulphur  beds  are  located  m  or  near  a  zone  of 

a  BuU.  U.  S.  Qeol.  Survey  No.  34Q-L,  1908. 

fr  Lee,  W.  T.,  The  Cove  Creek  sulphur  beds,  Utah:  BuU.  U .  a.  Qt«o\.  ^\xrj«^  ^Mk  A*^^  ^^.  ^&-^5!^« 
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intense  faulting  and  volcanic  activity  which  is  not  yet  ended,  and 
hydrogen  sulphide  (HjS)  is  still  escaping  from  the  line  of  sulphur  beds. 

The  sulphur  occurs  mainly  as  a  dark-colored  impregnation  or 
cement  in  the  rhyolitic  tuff,  but  it  is  also  foimd  in  cylindncal  masses 
10  to  15  feet  in  diameter,  having  a  rude  radial  structure,  and  as  irregu- 
lar veins  of  pure  yellow  sulpnur  often  several  inches  thick.  The 
sulphur  ore  varies  greatly  in  richness,  from  material  containing  only 
a  trace  to  ore  nearly  100  per  cent  pure.  Material  having  as  little  as 
15  ner  cent  sulphur  is  considered  paying  ore. 

The  cost  of  production  is  considerablv  more  than  would  be  the 
case  were  operations  conducted  on  a  scale  justifying  the  installation 
of  labor-savmg  machinery.  Surface  stripping  by  horses  and  scrapers 
to  a  depth  of  10  feet  is  practiced,  and  the  ore  is  removed  by  manual 
labor  and  taken  to  the  smelter.  Here  it  is  placed  in  iron  retorts 
and  melted  by  steam  forced  into  it  at  a  pressure  of  60  poimds  and  at 
a  temperature  of  144®  C.  The  liquid  sulphur  is  drawn  off  through 
the  bottom  into  iron  receptacles  and  cooled  in  masses  weighing  200 
pounds.  In  this  form  it  is  stored  until  needed,  when  it  is  groimd 
and  shipped  in  sacks. 

Philippine  Islands,^ — Several  small  sulphur  deposits,  of  which 
the  most  noted  are  known  as  the  San  Antonio  and  the  Santa  Rosalie 
deposits,  are  located  on  the  slopes  of  Mount  Guiron,  on  the  Island  of 
Biliran,  Philippine  Islands.  Sulphur  from  these  deposits  would 
have  to  compete  with  Japanese  sulphur,  the  price  of  which  at  Manila 
is  50  pesos  per  ton.  With  present  transportation  facilities  it  is 
calculated  that  the  cost  of  delivering  refined  sulphur  at  Manila  from 
the  San  Antonio  deposits  would  be  about  37  pesos  per  ton,  and  that 
sulphur  from  other  sources  could  not  compete  with  the  Japanese 
product,  owing  to  higher  cost  of  production  and  delivery. 

IMPORTS  AND  EXPORTS. 

For  the  first  time  in  the  history  of  the  importation  of  sulphur  into 
the  United  States  the  total  value  of  the  imports  amounted  to  less 
than  $1,000,000.  The  great  decline  in  1907,  as  was  to  be  expected, 
was  in  the  quantity  and  value  of  the  crude  sulphur  received  into  the 
country,  the  falling  off  in  quantity  of  this  sulphur  amounting  to  72 
per  cent.  The  total  value  of  the  imports  into  the  United  States  in 
1907  was  but  32  per  cent  of  what  it  was  in  the  preceding  year.  The 
production  of  Louisiana  sulphur  has  reached  a  point  where  it  is  able 
to  supply  the  domestic  requirements.  In  the  following  table  the 
total  miportation  for  consumption  is  given  for  the  last  six  years: 

Sulphur  imported  and  entered  for  consumption  in  the  United  StateSj  190S  to  1907 ^  in 

long  tons. 


Year. 

Crude. 

Flowers  of  sul- 
phur. 

Refined. 

AU  other. » 

Total 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

value. 

1902 

170,601 
188,990 
127,996 
82,961 
72,404 
20,399 

13,334,002 
3,649,756 
2,462,360 
1,528,136 
1,282,873 
355,944 

738 
1,854 
1,332 

572 
1,100 
1,458 

$10,954 
52,680 
39,133 
16,037 
29,565 
41,216 

14           $309 
160          3,746 
163          4.373 
779  1      19,960 
709        17.918 
COO         14..<)89 

27 
29 
41 
27 
28 
60 

$3,325 
3.508 
5,403 
3,363 
3,224 
8,426 

$3,357,660 

2,511,2» 

1,667,485 

1,SS3,680 

430,175 

1903 

1904 

1905 

1906 

1907 

' 

aEng.  and  Mln.  Jour.,  December  7, 1907. 

^  ZpcJudes  sulphur  lac  and  other  grades  not  otherwise  provided  for,  but  not  pyrite. 
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In  the  following  table  are  given  the  statistics  of  imports  by  countries 
from  which  sulphur  was  exported  into  the  United  States,  and  by 
ports  at  which  it  was  received,  for  the  years  1905  to  1907,  inclusive. 
The  falling  oflf  in  the  importations  from  Italy  and  the  marked  diminu- 
tion in  the  quantity  of  tne  imports  as  a  whole  are  the  most  noteworthy 
features. 

Statement  J  by  countries  and  by  customs  districts,  showing  the  imports  into  the  United 
States  of  crude  sulphur  or  brimstone  each  calendar  year,  1905  to  1907,  in  long  tons. 


Countries  whence  exported  and  customs 
districts  through  which  imported. 

1905.               !             1906. 

1907. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

COUNTBY. 
CEIUtdft...                        

18 

1,656 

69,135 

12,307 

85 

$472 

35,733 

1,274,014 

210,191 

1,595 

United  TTipgdon* . .  T 

3,881 

47,629 

20,848 

46 

$76,068 

868,453 

337,323 

1,029 

226 
3,393 
16,699 

14,664 
60,162 
292,361 

Italy ...                    

btfcr  oomitrles 

Total 

83,201 

1,522,005 

72,404 

1,282,873 

20,318 

357,167 

CUSTOMS  DISTRICT. 

Baltimore,  Md 

13 
200 

328 

Boston  and  Chariestown,  MaAi^ , 

8,585 

171,235 

7,562 

185 

35,798 

5,892 

7,050 

12,192 

8,530 

205 

150,244 
4  437 
631,959 
86,824 
139,581 
198,010 
67,362 
4,456 

4,136 

New  Orleans,  La 

New  York,  N.Y 

44,062 
3,063 

15,150 

9,145 

2,994 

202 

805,041 

47,948 

286,378 

131,795 

75,558 

4,050 

3,141 

64,231 

Philadelphia,  Pa 

Portlf^nd,  M9. .. 

San  FrRndflOo,  Cal 

11,224 
8,827 
1,913 

192,906 

WiM^mHt4^,  ni«p. 

70,572 

All  other ...... .T 

34,994 

Total 

83,201 

1,522,005 

72,404 

1,282,873 

20,318 

357,167 

In  1906  the  United  States  exported  22,237  long  tons  of  sulphur, 
valued  at  $460,435;  in  1907  the  exports  increased  to  35,925  long  tons, 
valued  at  $734,749.  Most  of  this  sulphur  was  exported  to  rrance. 
As  the  total  imports  were  only  22^523  long  tons,  it  is  apparent  that 
the  domestic  production  exceeded  the  consumption  by  13,402  tons. 
A  few  years  ago  this  would  have  been  considered  beyond  any  possi- 
bility. 

FOREIGN  SOURCES  OF  SULPHUR. 

Sicily. — ^For  ten  years  prior  to  August,  1906,  more  than  three-quar- 
ters of  the  sulphur  industry  of  Sicfly  had  been  in  the  hands  or  the 
Sicilian  Sulphur  Company  (Limited),  of  London,  which  virtuallv 
controlled  tne  sulphur  business  of  the  world  during  that  period. 
When  the  contract  between  the  English  company  and  the  Sicilian 
sulphur  producers  came  to  an  end  on  August  1,  1906,  the  former  had 
a  large  stock  of  sulphur  (estimated  at  450,000  tons)  on  hand.  To 
avoid  a  reduction  in  the  price  of  sulphur,  which  would  doubtless  have 
involved  disastrous  results  to  the  industry  in  Sicily,  the  Italian 
Parliament  passed  a  law  requiring  all  Sicilian  sulphur  to  be  sold 
through  the  ^'Consorzio  Obligatorio,"  presided  over  by  a  royal 
commissioner,  with  Government  resources  Dehind  it.  At  a  conference 
between  representatives  of  the  Sicilian  and  the  American  sulphur 
interests  held  in  July,  1907,  the  Italians  insisted  that  American 
sulphur  should  be  kept  out  of  the  European  market.  The  American 
interests  declined  to  entertain  such  a  proposition,  and  in  August, 
1907,  the  situation  in  Sicily  became  decidedly  threatening  as  a  result 
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of  the  Italian  Government's  attempt  to  reduce  wages.  About  the 
same  time  it  was  decided  to  throw  upon  the  American  market  the 
stock  of  sulphur  accumulated  in  Sicily.  With  this  end  in  view  a  first 
cargo  of  3,000  tons  was  sent  over,  and  it  was  understood  that  more 
was  to  follow.  In  October,  1907,  prices  on  prime  Louisiana  sulphur  to 
New  York,  Boston,  and  Portland  were  quoted  at  from  $19  to  $19.50 
per  long  ton,  a  drop  from  $22,125,  the  price  which  had  obtained 
during  the  early  part  of  the  year.  Earljr  in  January  of  the  present 
year,  1908.  the  Consorzio  and  the  American  producers  came  to  an 
imderstancling  and  prices  were  again  advanced  to  $22  per  ton  and 
have  remained  at  this  figure  up  to  the  time  of  writing  (Jime,  1908). 

In  spite  of  the  fact  that  quotations  have  been  more  than  $22  per 
ton  the  greater  part  of  the  year,  it  is  significant  that  the  exportation 
of  Sicilian  sulphur  to  the  United  States  has  shown  a  constant  and 
marked  decline.  Four  years  ago  the  importation  of  Sicilian  sulphur 
amounted  to  more  than  100,000  long  tons.  With  the  growth  oi  the 
Louisiana  sulphur  industry,  Sicilian  sulphur  in  the  United  States  has 
become  almost  a  negligible  quantity,  as  will  be  seen  from  the  importa- 
tion from  Sicily  of  but  3,393  long  tons  in  1907.  The  following  table, 
reported  by  Messrs.  Emil  Fog  and  Sons,''  of  Messina,  of  exports  of  sul- 

{)hur  from  Sicily,  by  countries,  during  the  past  four  years,  indicates  tJie 
ailing  off  in  the  exports  to  the  United  States.  This  statement  shows 
that  9,476  long  tons  were  shipped  from  Sicily  in  1907,  but  only  3,393 
tons  reached  the  United  States  during  that  year.  Of  the  9,476  tons 
shipped  to  this  country  in  1907,  8,598  tons  were  best  unmixed  seconds 
ana  878  tons  were  remied  sulphur. 

Total  exports  of  sulphur  from  Sicily,  1904-1907  ^  by  countries^  in  long  tons. 


rtiutitfy. 


10O5. 


190&. 


IQOT. 


Amttriiv,  ...„.*,.,*„....„„ .,_.,.„,__ 23,374 

Belgium U,m 

France „„ 103,042 

Qflnnansr 31, 013 

0 recce  aoil  Tujrltpy . .  .*...„., - ^ . *,.,,„ 25,376 


nolluDd 

Italy 

PorttigBJ 

RmtsliL...,,,, 

Scaddlnavia 

Spiiln.»„ 

Unltefl  Kingdom. 

Otborcountrlcfl.. 


Total........ ..,„  475,745 


79.619 

s,a?3 

l5jHl 
20,130 
4.063 
18,108 
mOBD 
£4,487 


25,111 
14,442 
96,170 
^,319 
25,(MjO 

4,425 
99,6;^ 
13,196 
10,673 
II!  ,288 

2,47» 
i8,S47 
70,332 
23,277 


2Ji,7Ml 
13,940 
^7,536 
34,967 
26,560 

79,519 

16,181 

2i,eos 

3,130 
30,883 
41,283 
S1,23S 


24,fi07 

S,853 
G&,72£ 
37»lfi0 

U,S7S 

5S.9Q6 


i5,2ia 

25,155 
«  12,778 
16,51^ 
9,47« 
26,040 


45&t2m 


387,432  \      ^1,014 


a  iDcludes  Portugal. 


The  following  tabic,  obtained  from  information  furnished  by  the 
official  report  Revista  del  Servizio  Minerario,  gives  the  quantity  and 
value  of  sulphur  produced  in  Italy  from  1901  to  1906,  inclusive: 


1901...  long  tons. 

1902 do... 

1903 do... 


Production  of  sulphur  in  Italy,  1901-1906. 


554,096 
530, 938 
545,030 


$10, 358, 496 
10,068,811 
10, 278, 193 


1904....  long  tons..  519,255  $9,740,776 

1905 do....  559,967  10,269,363 

1906 do....  491,942      8,882,163 


a  £ng.  and  Mln.  Jour.,  February  29, 1908;  also  Mining  Worid,  February  39^  1906. 
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One  of  the  most  unfavorable  features  of  the  SicUian  sulphur  situa- 
tion is  the  heavy  accumulation  of  the  stocks  of  sulphur  at  various 
ports.  At  the  close  of  the  year  1907,  576,377  tons  of  sulphur,  or 
about  two  years'  exports,  were  on  hand,  an  increase  since  1902  of 
about  70  per  cent.'' 

To  carry  this  immense  stock  of  sulphur  requires  a  large  outlay  of 
capital ,  wnich,f  ortunately  f  or  the  Sicilian  industrv,  has  been  guaranteed 
by  the  Italian  Government.  The  stocks  of  sulphur  on  hand  during 
the  years  from  1902  to  1907,  inclusive,  are  showTi  in  the  following 
table: 

Stocks  of  sulphur  on  hand  in  Sicily,  1902-1907 j  in  long  tons. 


1902  339, 113 

1903 361,  220 

1904  396, 541 


1905 462,437 

1906 525, 115 

1907 «>  576, 377 


Mexico. — ^An  old  sulphur  deposit  near  Conejos,  Durango,  Mexico, 
has  recently  been  described  by  Douglas  Muir.^  The  sulphur  occurs 
native  in  both  crystalline  and  massive  form,  associated  with  gvpsum. 
Ore  carrying  less  than  15  per  cent  is  not  considered  commercial.  The 
refined  product  is  99  per  cent  pure,  and  the  residue  from  the  smelting 
process  carries  from  3  to  5  per  cent  sulphur.  All  the  output  is  con- 
sumed by  the  local  market. 

Baluchistan,'^ — The  Geological  Survey  of  Baluchistan  has  recently 
examined  the  old  sulphur  mines  of  Sanni.  These  mines  have  not 
been  worked  for  many  years,  and  are  now  in  an  almost  inaccessible 
condition.  It  is  reported  that  the  quantity  of  sulphur  impregnating 
the  associated  sandstones  and  clays  is  quite  sufficient  to  hold  out 
prospects  of  remunerative  working,  especially  when  the  favorable 
situation  of  the  mines  is  considered.  Tne  rock  in  the  neighborhood 
of  the  sulphur  mines  is  impregnated  with  alunite. 

WORLD'S  PRODUCTION  OF  SULPHUR. 

The  following  table  shows  the  estimated  quantity  of  sulphur  pro- 
duced by  all  countries  for  the  years  1905  and  1906: 

World's  production  of  sulphur ,  1905-1900,  in  metric  tons. 


Country. 


United  States 

Austria 

ChUe 

France 

Oreeoe 

Hungary 

Italy 

Japan 

Spain 

Total... 


1905. 


Quantity.  I     Value. 


184,584 

1,700 

3,510 

740 

1,126 

1.% 

568,927 

24,419 

2,285 


I  $3,706,560 

I  :e,292 

I        123,647 

I  14,057 

23,353 

4,060 

'  10,260,363 

259,650 

I  43,421 


1906. 


Quantity.  |     Value. 


298,859 
e  1,579 
«  4,000 

« 1,200 
«140 
499,814 
28,332 
«  2,263 


$5,096,678 
«  30,000 
e  125,000 
«  15.000 
« 24,000 
«  4,200 
8,882,163 
e  306,083 
« 43,000 


787,426     14,476,403  8.36,976 


14,526,124 


a  Mining  World,  February  29,  1908;  and  Paint,  Oil,  and  Drug  Review,  March  11, 1908. 

b  Mining  Worid,  February  29, 1908. 

c  Mining  Science.  February  27.  1908,  p.  225. 

d  Min.  and  Scl.  Press.  October  26. 1907. 

<  Estimated. 


680 


MINERAL  RESOURCES. 


PYRITE. 


PRODUCTION  BY  STATES. 


The  production  of  pyrite  in  the  United  States  in  1907  amounted  to 
247,387  long  tons,  valued  at  $794,949.  This  was  a  decrease  in  both 
quantity  and  value  as  compared  with  the  returns  for  1906.  Some  of 
tne  States  which  usually  produce  the  larger  quantities  of  pyrite  reported 
a  falling  off  in  output.  The  New  York  production,  whicn  in  the  table 
is  combined  with  that  of  Massachusetts,  represents  concentrated  or 
refined  material  the  average  value  of  which  per  ton  was  about  $4.25. 
To  the  tonnage  of  the  refined  material  in  New  York  there  was  added 
less  than  1,000  tons  of  material  which  was  sold  in  the  crude  form.  The 
quantity  of  such  crude  material  was  so  small  as  compared  with  the 
total  production  that  the  addition  involved  a  reduction  in  the  average 
price  per  ton  in  that  State  of  only  13  cents.  The  pyrite  produced 
throughout  the  country  is  mostly  consumed  in  the  manufacture  of 
sulphuric  acid. 

fix  the  following  table  is  given  the  production  of  pyrite  in  the 
United  States  by  States  during  the  last  three  years: 

Production  of  pyrite  in  the  United  States  j  1905-1907 ^  by  States^  in  long  tons. 


1905. 

1906. 

1907. 

State. 

Quan- 
tity. 

Value. 

Aver- 
prlce 

Quan- 
tity. 

Value. 

Aver- 
price 

'^ 

Vahie. 

Aver- 

Alabama  and  Georgia. . . 
Calif  omia 

19.928 
61.748 
3,107 

6  24.155 

11,935 

8,944 

123,183 

$71,863 

247,712 

11,491 

108,765 
39,883 
32,770 

420,008 

$3.61 
4.01 
3.70 

4.50 
3.34 
3.66 
3.46 

26,173 
62,926 
2,679 

(0 
d 46,218 

4,732 
128,794 

$78,817 

236,867 

7,179 

dl62,615 

14,439 

431,388 

$3.01 

4.48 
2.78 

*  *3.'62* 
3.05 
3.36 

28,281 
61,950 
a4,929 

<I30,671 

6,816 

124,740 

$85,307 
174.649 
14,  n3 

126,991 
20.803 
372,686 

$3.02 
3.36 

Indiana 

2.96 

Massachusetts  and  New 
Jersey 

New  York 

4.14 

Ohio 

3.06 

Virginia 

2.90 

Total 

253,000 

938,492 

3.71 

261,422 

931,305 

3.56 

247,387 

794,949 

3.21 

a  Includes  the  production  of  Illinois. 

b  Includes  the  production  of  South  Dakota. 


e  Included  in  New  York. 

d  Includes  the  production  of  Massachusetts. 


Alabama. — The  production  of  pyrite  in  Alabama  in  1907  was  less 
than  in  1906.  The  output  was  mined  chiefly  by  the  Alabama  South- 
em  Ore  and  Copper  Company  and  by  the  Southern  Sulphur  Ore 
Company.  The  former  company  was  organized  in  April,  1907,  and 
absorbed  the  Alabama  Pyrites  Company.  The  shipping  mines  ajre 
confined  to  the  vicinity  of  Pyriton,  Clay  County,  and  a  branch  of 
the  Louisville  and  Nashville  Railroad  affords  transportation  facili- 
ties from  Stockdale.  Some  of  the  pyrite  contains  copper,  which 
appears  to  increase  with  depth  and  which,  of  course,  adds  to  the 
value  of  the  ore. 

California, — ^There  was  a  decrease  in  the  output  of  pyrite  from 
California  in  1907  as  compared  with  1906.  Most  of  the  pyrite  is 
manufactured  directly  into  sulphuric  acid  or  else  sold  for  its  sulphur 
content.     Some  of  the  pyrite  used  carries  copper. 

Geor^a, — There  was  a  decided  increase  in  the  production  of 
pyrite  in  Georgia  in  1907.  This  accounts  for  the  increase  in  the  pro- 
duction   of   Georgia    and   Alabama   as   tabulated    above.     Geoigia 
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pyrite  is  mined  near  Acworth,  Cobb  County,  and  at  Villa  Rica, 
about  30  miles  west  of  Atlanta. 

Indiarui  and  Illinois. — There  was  an  increase  in  the  production  of 
pyrite  in  1907  in  Indiana.  Illinois  also  reported  a  small  output. 
Tne  production  of  these  two  States  is  in  the  form  of  pyrite  nodules 
cobbed  from  coal.  Part  of  the  material  is  sold  to  manufacturers  of 
fertilizers,  who  manufacture  from  it  sulphuric  acid  used  in  the  prepa- 
ration of  superphosphate. 

New  Fort.— The  commercial  production  of  pyrite  in  1907  was  con- 
fined to  St.  Lawrence  Coimty,  wnere  mining  has  been  carried  on  more 
or  less  intermittently  for  several  years.  The  pyrite  is  associated 
with  crystalline  limestone  and  schists  and  occurs  in  bedded  veins, 
impregnated  zones,  or  fahlbands,  which  in  places  widen  into  lenses 
or  shoots  similar  to  those  encoimtered  in  the  Adirondack  magnetite 
deposits  of  New  York.  The  pyrite  is  associated  with  a  quartz  and 
feldspar  gangue.  The  zones  strike  northeast  and  are  conformable 
to  the  wall  rock.  The  more  important  zones  are  found  in  a  line 
extending  from  near  Gouvemeur,  where  the  American  Pyrites  Com- 
pany operated  during  1907,  northeast  to  the  High  Falls  mine,  in  the 
town  of  Canton.  Pyrrhotite  occurs  in  considerable  quantity  at  the 
High  Falls  mine. 

During  1907  the  Oliver  Iron  Mining  Company  acquired  an  option 
from  the  National  Pyrites  Company  of  the  High  Falls  mine.  No 
shipments  were  made  in  1907,  out  considerable  exploratory  work 
was  done.  Three  or  four  carloads  of  concentrates  were  shipped  early 
in  1908. 

An  accoimt  of  the  mining  and  milling  practice  connected  with  the 
pyrite  industry  in  New  York  has  been  published  by  Mr.  R.  D. 
brinsmade.*  According  to  this  writer,  tne  future  of  the  pyrite 
industry  in  New  York  depends  chiefly  upon  commercial  consiaera- 
tions.  The  sulphite  pulp  industry  in  tne  Adirondacks  consumes 
large  quantities  of  sulphurous  acia  and  should  afford  an  excellent 
market  for  the  output  of  pyrite  from  St.  Lawrence  County.  This 
pyrite  contains  no  d!eleterious  impurities  to  prevent  its  use  in  making 
sulphuric  acid,  and  the  quantity  available  is  large. 

Ohio. — ^There  was  a  decided  increase  in  the  production  of  pyrite  in 
Ohio  in  1907.     The  pyrite  is  obtained  in  preparing  coal  for  market. 

Virginia, — ^Virginia  led  in  the  production  of  pyrite  in  1907,  with 
an  output  of  124,740  long  tons,  valued  at  $372,586.  The  trade  con- 
tinued good  the  greater  part  of  the  year.  Virginia  pyrite  comes  from 
three  different  localities,  namely,  ilineral,  Louisa  County;  Dumfries, 
Prince  William  County,  and  rulaski,  Pulaski  County.  The  pyrite 
deposits  of  Louisa  and"  Prince  William  coimties  consist  of  a  series  of 
lens-shaped  bodies  nearly  conformable  with  the  inclosing  slates  and 
schists.  The  lenses  vary  in  size;  as  a  rule  those  occurring  at  Mineral 
are  thicker  than  those  foimd  elsewhere.  The  lenses  are  developed  by 
inclined  shafts,  but  the  details  of  mining  as  practiced  in  Louisa 
Coimty  differ  from  those  employed  at  Dummes  owing  to  the  different 
conditions  encountered.  A  description  of  the  usual  practice  in 
mining  and  milling  Virginia  pyrite,  as  well  as  a  statement  of  the 
cost  attached  thereto,  has  been  given  by  R.  K.  Painter.  * 

a  Bug.  and  Min.  Jour.,  October  28, 19a5;  Mineral  Indostry,  vol.  14, 1905,  pp.  525-527. 
^Mineral  Industry,  vol.  14, 1905,  pp.  522-525. 
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The  following  tabic  shows  the  development  of  the  pyrite  mdustry 
in  the  United  States  since  1882: 


Production-  of  pyrite  in  the  United  States,  1882-1907. 


1882.. long  tons. 

1883 do... 

1884 do... 

1885 do... 

1886 do... 

1887... 


1888.. 

1889.... 

1890.... 

1891.... 

1892.... 

1893.. 


.do... 
..do... 
..do... 
..do... 
..do... 
..do... 

.do... 


1894 do... 


12,000 

25,000 

35,000 

49,000 

55,000 

52,000 

54,331 

93, 705 

99,854 

106, 536 

109,  788 

75,  777 

105, 940 


$72,000 
137,500 
175,000 
220,500 
220,000 
210,000 
167,  658 
202, 119 
273, 745 
338,880 
305, 191 
256, 552 
363, 134 


1895.. long  tons. 

1890 do... 

1897 do... 

1898 do... 


1899... 

1900 

1901 

1902 

1903 

1904 do... 

1905 do... 

1906 do... 

1907 do... 


.do. 

.do. 

.do.. 

.do.. 

.do.. 


99,549 

115,483 

i43, 201 

193, 364 

174, 734 

204,615 

a  241,  691 

a  207, 874 

a  233, 127 

207,081 

253,000 

261,422 

247,387 


$322,845 
320,163 
391, 541 
593, 801 
543,249 
749, 991 

1,257,879 
947,089 

1,109,818 
814,808 
938,492 
931,305 
794,949 


IMPORTS. 


In  view  of  the  large  and  constantly  growing  importation  of  pyrite 
into  the  United  States,  the  development  of  the  deposits  which  are 
known  should  be  stimulated.  The  importation  of  pyrite  still  greatly 
exceeds  the  domestic  supply,  and  the  value  of  the  imported  material 
is  more  than  three  times  that  of  the  domestic  production.  Foreign 
pyrite  comes  chiefly  from  Spain,  Portugal,  Canada,  and  Newfoundland. 

Imports  of  pyrite  containing  not  more  than  8.5  per  cent  of  copper,  1902-1907, 


1902.. long  tons.. 

1903 do.... 

1904 do.... 


440, 363  $1,  650,  852 
420,410  1,636,450 
422, 720    1, 533, 997 


1905.. long  tons.. 

1906 do.... 

1907 do.... 


511, 946 
598,078 
627, 985 


11,774,379 
2, 148, 558 
2,581,787 


WORLD'S  PRODUCTION  OF  PYRITE. 

In  the  following  table  is  given  the  world's  production  of  pyrite, 
together  with  the  quantity  of  pure  sulphur  which  it  is  supposed  to 
replace  in  the  market.  The  latter  figure  is  calculated  on  the  assump- 
tion that  the  pyrite  averages  45  per  cent  sulphur. 

World's  production  of  iron  pyrite  and  quantity  of  sulphur  displaced,  1902-1906,  in  long 

tons. 


Country. 


1902. 


Spain 

Franco^ 

Portugal 

United  States 

Germany 

Norway 

Hungary 

Italy 

Canada 

Newfoundland 

Russia 

United  Kingdom. 

Bosnia  and  Ilorzogovina. . 

Belgium. 

Sweden 


1903. 


142,708 

313,204 

407, 173 

207,874 

lt>2,613 

101,016 

104,806 

91,704 

31,800 

26,000 

26,048 

9, 1(» 

5,0H8  I 

699  ; 


153,543 

6  324,212 

370,253 

233,137 

168,307 

127,887 

95,560 

99,857 

33,039 

42,000 

22,420 

9,639 

6,484 

709 

7,670 


1904. 


159,292 
267,268 
377,540 
207,081 
172,030 
131,499 
95,618 
110,240 
29,499 
60,200 

10,287 

10,256 

1,058 

15,705 


1905. 


1906. 


176,258 
262,907 
346,928 
253,000 
182,448 
159,461 
105,165 
115,814 
29,238 
50,720  i 

12,180 

18,745 

961 

20,435 


Total 1,629,901       1,694,717 

Sulphur  displac-ctl'' 733,455  762,623 


1,693.492  ' 
702,071  I 


1,742,686 
784,200 


♦«  Includofl  production  of  natural  sulphur. 

b  Includes  Algeria. 

e  Statistics  not  available. 

d  Based  on  esUm&led  A&  p«ix  c^ivt  of  sulphur  content. 


186,263 

261,064 

345,222 

361,422 

193,869 

194,770 

110,849 

120,437 

35,365 

28,133 

C) 

11,140 

13,262 

894 

21,4S3 


1,884,191 
847,886 
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CONSUMPTION   OF  SULPHUR  IN  THE  UNITED   STATES. 

The  consumption  of  sulphur  in  the  United  States  is  taken  as  the 
sum  of  the  domestic  production  and  the  quantity  imported  together 
with  the  sulphur  content  of  the  domestic  and  imported  pyrite.  The 
figures  for  the  sulphur  consumed  in  the  United  States  during  the  last 
t&ee  years  are  given  below: 

Constimption  of  sulphur  in  the  United  States,  1905-1907 ^  in  long  tons. 


Source.  1905.  1906. 


Domestio  sulphur  and  sulphur  content  of  pyrite 295, 527  ,    411 ,  793 

Imported  sulphur. 84,339        74,441 

Sulphur  content  of  imported  pyrite** 230,370  |    209, 135 


1907. 


404,430 
22,623 
282,593 


Total  domestic  consumption 010,242,    755,309  1      709,546 

a  Based  on  average  sulphur  content  of  45  jwr  cent. 


BARYTES  AKD  STRON^TIUM. 


By  Ernest  F.  Burchard. 


6ARYTE8. 

CHARACTER. 


Barytes  or  heavy  spar  is  barium  sulphate,  the  chemical  formula  of 
which  is  BaSO^.  The  mineral  is  composed  of  barium  monoxide 
(baryta,  BaO),  65.7  per  cent,  and  sulpnur  trioxide  (SO3),  34.3  per 
cent.  The  specific  gravity  is  4.3  to  4.6;  the  hardness,  2.5  to  3.5. 
Barytes  is  usually  a  white,  opaque  to  translucent  crystalline  mate- 
rial, about  as  hard  as  calcite,  but  differing  from  the  latter  by  its 
greater  specific  gravity  and  the  fact  that  it  does  not  effervesce  with 
acids.  It  is  frequently  found  stained  reddish,  pink,  or  yellow  by 
iron  oxide.  A  common  form  of  the  mineral  is  that  of  an  aggregate 
of  straight  or  sUghtly  curved  cleavable  plates.  It  also  occurs  in 
granular,  fibrous,  and  earthy  misisses,  and  in  stalactitic  forms^  as  well 
as  in  single  and  clustered  crystals.  In  nature  the  material  is  rarely 
pure,  the  most  common  impurities  being  siUca,  Ume,  magnesia,  and 
the  oxides  of  iron  and  aluminum.  Fine  particles  of  galena  are  dis- 
seminated through  some  deposits  of  barytes;  for  instance,  in  Wash- 
ington Coimty,  Mo.  Commercial  grades  as  mined  carry  95  to  98  per 
cent  barium  sulphate  and  1  to  3  per  cent  silica. 

DISTRIBUTION. 

Barvtes  occurs  commonly  in  veins  as  a  gangue  of  metaUic  ores, 
and  also  in  veins  in  sandstone  and  Umestone,  or  as  a  replacement  or 
Umestone.  Differential  weathering  of  the  Umestone  kaa  barytes  has 
given  rise  to  deposits  of  barytes  embedded  in  residual  clay.  It  thus 
may  have  a  wide  range  in  geologic  age  and  an  extensive  custribution. 
The  principal  sources,  however,  are  limited  to  two  districts — that  of 
Missouri  and  the  Appalachians.  In  Missouri  the  counties  of  Wash- 
ington, St.  Francois,  Crawford,  Cole,  Miller,  and  Morgan  are  pro- 
ducers, Washington  Coimty  furnishing  three-rourths  of  the  output  of 
the  State.  The  Appalachian  district  includes  portions  of  Virginia, 
Tennessee,  and  North  Carolina.  There  is  also  a  newly  developed 
area  in  central  Kentucky.  Considerable  barytes  has  been  found  also 
in  the  Cumberland  Valley  in  southern  Pennsylvania,  although  Uttle 
has  been  produced  there. 
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USES  AND  REQUIREMENTS. 

One  of  the  principal  uses  of  barvtes  is  as  a  white  pigment  on 
account  of  its  weight,  absence  of  color,  and  inertness,  and,  in  order 
that  the  material  may  be  suitable  for  such  use,  it  must,  after  milling, 
be  free  from  all  associated  minerals,  such  as  clay,  calcium  carbonate, 
silica,  iron  oxide,  manganese  oxide,  lead,  and  zinc  ores.  The  fitness  of 
barvtes  as  a  pigment  is  also  due  to  its  aptitude  to  take  color  stain 
uniformly,  ana  to  make  a  small  quantity  of  color,  such  as  aniline, 
cover  much  surface;  and  it  is  therefore  used  as  a  base  for  conveying 
many  organic  coloring  matters  that  are  used  in  paints.  Other  uses 
are  in  refining  sugar;  m  enameling  iron,  oilcloths,  and  paper  collars; 
in  the  manufacture  of  paper,  cloth,  rubber,  lithophone,  and  barium 
salts  (which  have  a  wide  chemical  application),  and  as  an  adulterant. 

PREPARATION. 

When  dug  from  the  residual  clay  in  which  they  are  usually  em- 
bedded the  oarytes  lumps  are  encrusted  with  clay,  and  are  generally 
coated  with  iron  oxide  and  stained  deeply  along  every  crack  ancl 
seam.  Masses  of  galena  and  chert  likewise  are  often  found  adhering 
to  the  barytes.  fi  the  material  is  allowed  to  stand  in  the  sun  and 
rain,  much  of  the  clay  becomes  detached  and  drops  off,  and  hand 
cobbing,  picking^  and  sorting  results  in  such  further  cleaning  of  the 
material  that  it  is  ready  for  shipment  to  the  mills.  This  method  of 
treatment  is  the  one  followed  at  the  diggings  in  Missouri.  The 
product  from  some  workings  in  the  southern  Appalachian  region  is 
first  washed  in  log  washers  to  free  it  of  associated  clay.  Next  the 
barytes  is  separated  into  two  or  three  grades  by  hand  sorting,  after 
which  it  is  ready  for  the  milling  process. 

Barytes  can  be  milled  bv  both  the  dry  and  the  wet  process.  The 
wet  process  is  the  later  and.  more  effective  one,  and  the  one  now  most 
generally  employed.  Several  types  of  mills  are  in  use.  The  milling 
processes  consist  of  crushing,  jgnnding,  washing,  bleaching,  and  drv- 
ing,  although  not  necessarily  m  the  order  given.  The  most  troubfe- 
some  impurities  seem  to  be  galena  and  limonite.  Where  the  galena 
occurs  clisseminated  in  fine  grains  through  the  barytes  the  two 
minerals  are  not  easily  separated  bv  jigging  or  flotation.  The 
limonite  can  not  ]>e  entirely  removed  by  ordinary  jigging,  and  mag- 
netic separation  has  been  attempted  but  not  yet  accomplished. 
Bleaching,  however,  removes  the  iron  if  not  present  in  quantity  so 
great  as  to  require  an  excessive  quantity  of  sulphuric  acid,  but  does 
not  so  readily  affect  the  lead  compound,  which,  when  groimd  with 
the  barv'tes,  imparts  a  grayish  tint  to  the  material  and  thereby 
reduces  its  value  as  a  pigment.  Lime  carbonat<*,  is  also  a  deleterious 
iinpuritv  when  it  occura  in  sufficient  quantity  to  require  a  portion  of 
the  acicl  to  neutralize  it  in  the  bleaching  process. 

One  mill  which  prepares  barytes  to  be  shipped  to  other  manufac- 
turers who  finish  the  product  employs  jaw  crushers,  geared  rolls, 
and  jigs,  the  material  being  treated  with  water  from  the  beginning. 
At  another  type  of  mill  the  barj^tes  is  passed  through  a  gyratory 
cnisher,  which  breaks  it  into  small  lumps;  then  it  goes  to  a  log 
washer,  next  to  lead-lined  bleaching  tanks,  and  then  to  a  second  log 
Hasher,  from  wliich  it  is  elevated  into  a  rotary,  cylindrical  drier 
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heated  by  steam.  The  dried  material  is  then  pulverized  in  buhr 
mills  arranged  in  two  series  of  three  each.  The  fine  barytes  emerging 
from  the  last  mill  is  caught  in  barrels  holding  550  to  600  pouncfe 
each. 

An  outline  of  the  complete  process  in  one  of  the  most  thoroughly 
equipped  mills  is^  roughly,  as  follows:  The  crude  material  is  groimd 
in  sfip  mills  haymg  granite  grinders  and  granite  bases.  Water  is 
fed  into  these  mills  and  the  ground  material  is  floated  over  the  top 
of  the  tanks,  after  which  it  is  pumped  into  funnel-shaped  separators. 
The  contents  of  the  separators  are  agitated  by  flowing  water  and 
the  coarser,  rejected  material  is  drawn  off  at  the  bottom  of  the  funnel 
and  returns  to  the  slip  mills,  while  the  finer  material  floats  off  at 
the  top  of  the  separators.  This  material  next  descends  to  settling 
tanks,  and  after  forming  a  sludge  is  drawn  off  into  bleaching  tanks. 
The  bleaching  tanks  are  built  of  concrete  lined  with  refractorv  tile. 
Bleaching  is  accomplished  by  the  addition  of  measured  weights  of 
sulphuric  acid  to  the  sludge  and  the  agitation  of  the  mass  to  secure 
thorough  mixture.  The  acid  reacts  on  the  iron  oxide  and  Ume 
present,  forming  ferrous  sulphate  and  calcium  sulphate.  The  iron 
salt  being  soluble  and  the  calcium  salt  partially  soluble,  besides  hav- 
ing a  lower  specific  gravity  than  the  pure  barytes,  these  substances, 
together  with  the  excess  of  sulphunc  acid,  are  removable  in  the 
further  washing  process  to  whicn  the  material  is  subjected.  For 
this  next  washing  the  material  is  pumped  into  washers  which  employ 
the  float-separation  process.  Next,  the  bleached  barytes  passes  to 
settling  tanks,  after  which  it  is  dried  by  being  spread  thinlv  on  the 
surface  of  a  rotating  hot  drum.  From  the  hot  drum  tne  dried 
material  falls  or  is  brushed  off  and  carried  to  Williams  mills,  where 
it  is  pulverized,  screened,  and  finally  sacked  by  machine.  The 
essential  difference  between  this  process  and  the  others  mentioned 
above  is  in  the  fact  that  the  material  is  first  reduced  to  a  fine  con- 
dition before  bleaching,  thereby  bringing  the  sulphuric  acid  inti- 
mately into  contact  with  all  portions  of  the  barytes. 

TRADE  CONDITIONS  AND  DEVELOPMENTS  BY  STATES. 

The  year  1907  began  with  a  strong  demand  for  finished  barytes. 
occasioned  by  activity  in  the  paint  trade.  This  demand  stimulated 
production  and  maintained  high  prices,  at  least  during  the  first  half 
of  the  year.  With  the  general  stagnation  in  business  in  the  fall  of 
1907  the  barytes  industry  suffered  to  a  considerable  extent,  and  at 
the  close  of  the  year  many  mines  were  idle  with  reserves  of  unsold 
barytes  awaiting  shipment,  while  several  mills  were  closed  and  others 
were  working  w^ith  mucli  reduced  forces.  Notwithstanding  the 
depression  attending  the  financial  stringency,  the  prices  for  manu- 
factured barytes  remained  high  throughout  most  of  the  year  with  a 
slight  drop  in  December. 

Alabama, — The  deposits  near  Ashville,  which  were  producing  in 
1906.  are  reported  to  have  been  depleted  and  not  to  have  produced 
any  oarytes  in  1907. 

Georgia. — Barytes  occurs  at  several  localities  in  the  vicinity  of 
Cartersville,  Bartow  County,  Ga.,  and  at  one  place,  between  2h  and  3 
miles  southeast  of  Cartersville,  mining  of  the  mineral  has  been  begun 
by  the  Nulsen,  Klein  &  Krausse  Manufacturing  Company.     A  brief 
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description  of  these  deposits  has  been  published  recently  by  the 
Survey.^ 

Messrs.  Hayes  and  Phalen  describe  in  this  paper  the  geologic 
relations  of  barytes  and  limonite  deposits,  both  of  which  are  asso- 
ciated with  Beaver  limestone  and  Weisner  quartzite  in  such  relations 
as  to  indicate  that  they  appear  originally  to  have  replaced  distinct 
beds  in  the  shaly  limestone  overlying  the  quartzite.  In  their  present 
condition  the  ores  are  residual,  and  it  appears  certain  that  gravity 
has  aided  in  concentrating  the  barytes  into  workable  deposits.  The 
description  concludes  with  the  following  paragraphs: 

The  barite  deposit,  as  shown  in  the  present  working,  has  a  thickness  of  about  60 
feet  nonnal  to  tne  slope  of  the  surface.  It  is  intermingled  with  residual  material, 
chiefly  red,  brown,  and  yellow  clay,  with  some  fragments  of  quartzite.  The  barite 
itself  makes  up  about  one-third  of  the  material  removed  in  mining.  It  consiBts  of 
irregular  or  sl^tly  rounded  bowlders  ranging  from  a  few  ounces  up  to  several  hundred 
pounds  in  weight.  It  is  for  the  most  part  of  a  massive,  compactly  granular  structure, 
and  of  a  pure  white  or  faint  bluish  color.  As  it  occurs  in  the  face  of  the  open  pit  its 
presence  might  not  be  suspected  owing  to  films  of  femiginous  clay  which  cover  the 
nodules.    The  iron  stain  is  confined  almost  entirely  to  the  surface  of  the  bowlders. 

The  deposit  is  worked  in  an  open  pit.  The  ore  and  accompanying  clay  are  loosened 
by  blasting  and  shoveled  into  small  cars,  which  dump  into  a  steeplv  inclined  sluice- 
way with  a  stream  of  water.  This  carries  the  ore  to  a  toe  washer  at  the  base  of  the  hill 
and  at  the  same  time  frees  it  from  much  of  the  associated  clay.  After  passing  through 
the  washer  the  ore  is  separated  into  three  grades  by  hand  picking.  The  highest  grade 
contains  some  iron  oxide,  but  merely  as  a  thin  film  on  the  outside,  which  may  be 
removed  readily  by  acid.  The  inferior  varieties  contain  more  or  less  iron  oxide  dis- 
seminated throughout  their  mass,  making  its  complete  separation  expensive  and  inter- 
fering with  its  utilization  for  certain  purposes. 

Work  has  been  in  progress  about  six  months,  and  during  this  time  more  than  1,000 
tons  of  barite,  valued  at  approximately  $4,000,  have  been  removed.  The  deposits  will 
in  fidl  probability  prove  fairly  extensive,  and  the  future  prospect  of  the  industry  seems 
good. 

Kentucky, — Predictions  made  in  this  report  for  1906  that  the  pro- 
duction of  this  State  would  be  increased  have  been  fulfilled.  A  new 
mill  built  at  Nicholasville  by  the  Jessamine  Barytes  Company  began 
operations  in  July,  1907,  and  handled  the  production  of  the  com- 
pany's mines  in  central  Kentucky.  Newly  opened  mines  of  barytes 
and  lead  in  Bourbon  County  produced  some  barytes,  and  it  is  expected 
that  a  mill  will  be  erected  by  the  owners,  the  Kentuclq^  l^lining  and 
Development  Company.  The  Dix  River  Barytes  Company  has  pro- 
duced considerable  barytes  from  Boyle  and  Lincoln  counties,  and 
holds  large  undeveloped  deposits  in  Garrard  County. 

Missouri. — Six  new  mines  were  reported  producmg  barytes  in  this 
State,  three  being  in  Washington  County,  two  in  Cole  Cioimty,  and 
one  in  Morgan  County,  10  miles  south  of  Versailles,  in  a  locality 
where  there  had  been  no  barytes  mined  for  twenty  years.  Missouri 
still  continues  to  be  a  heavy  producer,  and  contains  large  supplies  of 
undeveloped  barytes  awaitmg  transportation  faciUties  U)  ma^  them 
available. 

Nevada, — It  is  reported  ^  that  development  was  begun  in  1907 
near  Blair,  Nev.,  on  a  promising  vein  of  barytes  which  carries  galena 
as  the  only  other  constituent,  and  it  is  proposed  to  build  a  mill  tor  the 
separation  and  recovery  of  both  tliese  minerals. 


a  Ilayes,  C.  W.,  and  Phalen,  W.  C,  A  commercial  occurrence  of  barite  near  CartenrillaL  Oft..  BiA 

"   ^     '  "  -         3-7. 

Mio.  Jour.,  January  4, 1008. 
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North  Carolina. — North  Carolina  reports  a  larger  production  than 
in  1906,  four  firms  having  produced  barytes,  as  compared  with  one 
producer  in  1906.  The  ola  Lawton  barytes  mine,  5  miles  south  of 
bessemer  City,  Gaston  County,  was  reopened  about  September  1, 
1907,  under  lease  by  the  Clinch  Valley  Barytes  Company,  and  was 

r  rated  about  three  months.  This  property  was  visited  by  Mr. 
B.  Sterrett,  of  the  United  States  Geological  Survey,  who  noted 
the  following  points  in  regard  to  the  occurrence  of  the  barytes  and 
the  method  or  working  it:**  The  barytes  is  disclosed  by  two  main 
workings  about  200  yards  apart  on  opposite  sides  of  a  small  stream. 
At  the  south  working  one  vein  is  encoimtered ;  at  the  north  working 
there  are  two  parallel  or  forking  veins.  All  the  veins  strike  about 
N.  10**  to  15**  E.  Their  range  in  thickness  is  2  J  to  6  feet,  as  exposed 
in  the  worldngs.  The  coimtry  rock  is  fine  silverv  quartzose  sericite 
schist.  Hard,  coarse  cyanite  gneiss  outcrops  boldly  100  to  200  feet  to 
the  west.  Minerals  associated  with  the  barytes  are  quartz,  galena, 
sphalerite,  pyromorphite.  and  lead  alteration  products,  and  stains  of 
iron  and  manganese  oxiaes.  The  barytes  is  granular  and  sometimes 
more  coarsely  crystalline  than  marble,  and  in  places  it  shows  cleavage 
surfaces  2  inches  across. 

Adjoining  the  Lawton  mine  on  the  north  are  other  old  barytes 
workings,  and  at  a  distance  of  one-third  of  a  mile  east  of  north  are 
still  more  old  workings  or  test  shafts  with  a  small  outcrop  in  the  road. 
At  several  places  extending  through  a  distance  of  nearly  a  mile  west 
of  south,  mming  of  barytes  has  been  carried  on,  and  in  some  of  these 
openings  there  were  two  parallel  veins.  At  one  place  hard  cyanite 
gneiss  outcrops  within  25  feet  to  the  west  of  the  barytes  vein. 

Doctor  Pratt  **  considers  that  the  barytes  veins  are  lenticular  in 
shape,  and  that  they  represent  the  filling  of  fissures  and  crevices  in 
the  schist,  which  may  have  been  caused  by  the  faulting  or  tearing 
apart  of  the  rock. 

The  operations  at  the  Lawton  mine  comprised  retimbering  of  the 
old  6-foot  by  8-foot  shaft  south  of  the  stream.  This  shaft  is  50  feet 
west  of  the  vein.  The  workings  on  the  north  side  consist  of  a  new 
shaft,  5i  feet  by  8  feet,  started  some  75  feet  east  of  the  main  vein. 
The  shaft  was,  when  visited,  20  feet  deep  and  was  to  be  sunk  150  feet, 
with  a  cross-cut  level  at  a  depth  of  75  feet  to  the  vein.  Heavy  tim- 
bering was  bein^  used  in  the  shafts  and  permanent  improvements, 
such  as  the  erection  of  shop,  sawmill,  office,  and  other  buildings  were 
being  made  on  the  property. 

South  Carolina, — No  production  was  reported  from  this  State,  but 
operations  were  begun  m  the  fall  of  1907  and  soon  again  suspended 
at  the  old  barytes  mines  at  Kings  Creek.  The  deposits  here  are 
about  13  miles  southwest  of  the  Lawton  mine  in  North  Carolina,  but 
follow  the  same  general  trend  of  rock  formations  as  the  Lawton  veins. 

Tennessee. — ^though  no  new  deposits  of  barytes  were  reported 
as  having  been  discovered  or  opened  up  during  1907  in  East  Ten- 
nessee, the  general  trade  conditions  were  good,  and  apparently  the 
business  depression  of  the  latter  part  of  the  year  seems  to  have  been 
felt  less  keenly  by  the  barytes  industry  here  than  in  States  farther 

a  See  also  Pratt,  Joseph  Hyde,  The  Mining  industry  in  North  Carolina  during  1901:  North  Carolina 
Geol.  Survey,  Economic  paper  No.  6, 1902,  pp.  62-66. 
b  Op.  cit. 

51506— M  R  1907,  PT  2 44 


690  MINERAL   BESOURCES. 

west.  The  production  as  reported  to  the  Survey  was  increased  to 
nearly  four  times  that  of  1906.  Deposits  in  Sevier  County  are 
reported  to  contain  ample  reserves  awaiting  better  transportation 
facilities. 

Virginia, — Up  to  the  middle  of  the  year  the  demand  for  barytes 
was  very  strong,  greater  than  some  producers  could  meet,  but  in  the 
last  half  of  the  year  the  production  was  greatly  curtailed.  Some  of 
the  deposits  situated  near  transportation  lines  are  becoming  depleted, 
while  others,  as  yet  little  worked,  are  so  inaccessible  as  to  renaer  the 
cost  of  operation  prohibitive  at  present.  With  extension  of  railroad 
facilities  an  increased  output  from  this  State  will  become  possible. 

The  geology  of  the  Virginia  barytes  deposits  is  described  by  Wat- 
son,^ wno  groups  the  deposits  of  the  States  into  three  areas  unlike 
geologically:  (1)  those  of  the  red  shale,  sandstone  series  of  Triassic 
age;  (2)  those  of  the  crystalline  metamorphic  area,  the  age  relations 
of  the  rocks  being  unknown,  but  probably  pre-Cambrian  for  the  most 
part;  and  (3)  those  of  the  Valley  region,  associated  for  the  most  part 
with  the  Cambro-Ordovician  limestone  (Shenandoah)  or  its  residual 
clay.  Areas  1  and  2  are  in  the  Piedmont  province,  while  3,  as  its 
grouping  indicates,  is  in  the  great  Appalachian  valley. 

In  the  Triassic  area  barytes  has  oeen  mined  in  Prince  William 
County  about  4  miles  south  of  east  from  Catlett,  Fauquier  County. 
Here  it  is  associated  with  red  shale  and  impure  limestone,  usually 
filling  fractures  reported  to  be  4  to  8  feet  wide  m  the  red  shale,  but  also 
in  thin,  tabular,  cleavable  masses  in  the  limestone. 

In  the  crystalline  area  barytes  has  been  noted  in  nine  counties,  but 
the  principal  production  has  been  from  Campbell,  Pittsylvania, 
Bedford,  and  Louisa  counties.  In  the  Campbell-Pittsylvania  area 
the  barytes  occurs  in  intimate  association  with  the  crystalline  lime- 
stone in  irregular,  lenticular  bodies  or  pockets,  which  measure  from 
100  to  200  feet,  replacing  the  limestone.  There  is  also  present 
immediately  below  and  above  the  limestone  a  variable  thickness  of  a 
nearly  blaclc,  manganiferous  iron  clay  (umber),  usually  preserving 
the  foliation  of  the  original  rock  from  which  it  was  derived.  Throu^ 
this  black  clay  nodules  of  barytes  are  distributed.  In  the  Bedford 
County  area  the  barytes  occurs  in  a  schistose,  coarse-grained  granite, 
filling  a  fracture.  In  Louisa  County  the  ore  occurs  in  pockets  having  a 
thickness  of  about  3  feet  where  worked.  It  probably  represents  a 
filling  in  irregular  fractures  in  the  crystalline  schists. 

In  the  Valley  region  of  southwest  Virginia  the  barytes  is  in  asso- 
ciation with  the  limestone  or  its  residual  clay.  In  places  it  fills 
fractures  in  the  limestone,  and  it  also  replaces  the  limestone  to  some 
extent.  In  the  clay  it  is  found  in  nodules  irregularly  distributed 
through  the  clay.  The  Valley  region  counties  in  which  barytes  occurs 
are  Russell,  Tazewell,  Smyth,  and  Wythe,  although  no  nriiniTig  has 
been  done  in  the  last-mentioned  county. 

The  methods  of  mining  barytes  in  southwest  Virginia  as  noted  by 
Mr.  Watson  are  simple,  and  consist  mostly  of  surface  workings.  In 
the  crystalline  area  east  of  the  Blue  Ridge  the  ore  is  won  by  vertical- 
timbered  shafts  and  drifts  which  follow  the  direction  of  the  ore 
bodies.  The  greatest  depth  yet  reached  at  any  mine  in  the  State  is 
160  feet  in  a  shaft  at  the  Hewitt  mine  in  Campbell  Coimty. 

o  Watson,  ThojiiAH  L.    (ieology  of  the  Virginia  baiyte  deposits:  Bi-monthly  BulL  Am.  Inst.  Min.  Eng. 
No,  18,  November,  1907,  pp.  963-976. 
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PRODUCTION. 

In  1907  the  quantity  of  crude  barytes  reported  as  mined  in  the 
United  States  was  89,621  short  tons,  valued  at  $291,777.  This  value 
is  that  of  the  crude  barytes  at  the  mines,  hand  cobbed,  sorted,  and 
ready  for  shipment  to  the  mills.  This  production  shows  an  increase 
in  quantity  of  39,390  short  tons,  and  in  value  of  $131,401,  over  the 
output  for  1906,  which  was  50,231  short  tons,  valued  at  $160,367. 
The  price  per  ton  shows  the  following  steadily  increased  averages 
smce  1904:  1904,  $2.66;  1905,  $3.08;  1906,  $3.19,  and  1907,  $3.25. 
The  apparently  large  increase  of  more  than  78  per  cent  in  quantity, 
and  01  nearly  82  per  cent  in  value,  is  perhaps  the  result  of  three  con- 
ditions: First,  it  is  possible  that  reports  were  not  secured  from  all 
producers  in  1906  and  that  the  actual  production  was  slightly  in 
excess  of  the  figures  given  for  that  year;  second,  several  new  pro- 
ducers have  entered  the  field  since  the  close  of  1906;  and  third, 
many  new  deposits  have  been  opened  by  steady  producers,  who,  in- 
diviaually,  report  largelv  increased  outputs.  If  business  conditions 
had  remained  normal  throughout  the  year,  and  there  had  been  no 
shut-downs  in  the  autumn,  the  production  would  doubtless  have 
passed  the  100,000-ton  mark.  As  it  is,  the  year  1907  proved  to  be  the 
record  year  in  the  barytes  industry^  1904  holding  the  previous  rec- 
ord of  65,727  short  tons.  A  curtailment  of  production  in  1908  is 
not  improbable. 

The  total  quantity  of  barytes  reported  as  refined  by  mills  in  Ken- 
tucky, Missouri,  North  Carolina,  Tennessee,  and  Virginia  was  47,399 
short  tons,  valued  at  $691,636,  an  average  price  per  ton  at  the  mills 
of  $14.59.  This  quantity  prol)ably  falls  oelow  the  actual  tonnage  of 
barytes  from  mines  in  the  United  States  that  was  milled  in- this  coun- 
try, although  owing  to  the  quantities  included  in  unsold  stocks  it  is 
certain  that  the  discrepancy  is  not  so  great  as  would  appear  on  first 
inspection  of  the  totals.  Considerable  foreign  barytes,  especially 
from  Canada,  is  annually  milled  in  the  United  States,  but  at  present 
records  are  not  available  as  to  the  exact  quantities. 

Prices  per  short  ton  guoted  by  dealers  toward  the  close  of  1907  were 
about  as  follows:  Foreign,first-class,  water-floated,  $21.50;  domestic, 
first-class,  water-floated,  $20.50;  domestic,  first-class,  dry-groimd,  $18 
to  $20;  domestic,  off-color,  $13.50  to  $17.50. 

Pro(hu:tion  of  crude  barytes  in  the  United  States ^  1905-1907 j  by  States^  in  short  Urns. 


1905. 

1906. 

1907. 

State. 

Quantity. 

Aver- 

Value.      p^ 
per 
ton. 

Quantity. 

Value. 

Aver- 

prlce 
per 
ton. 

Quantity. 

Value. 

Aver- 

price 
per 
ton. 

Missouri !      26.761 

North  Carollnal       5,519 

Tennessee <    l»9,487 

Virginia 1       6,4fi8 

OtherStates..    

184.095 
21,545 
15,325 
27,838 

$3.14 
3.90 
1.62 
4.30 

28.809 

(«) 

5,247 
11,775 
e4,840 

193,479 

(a) 

8,782 
45,336 
12,770 

$a24 

44,039 
5,785 

20.861 

9,254 

<'9,682 

$162,450 
18,855 
37,138 
32,833 
40,492 

fa  69 
3.26 

1.67 
3.85 
2.94 

1.78 
3.55 
4.18 

Total.... 

48,235 

148,803        3.08 

50,231 

160.367 

3.19 

89,621 

291.777 

3.26 

a  Included  in  other  States. 

b  Includes  a  nnaU  production  from  Kentucky. 

«  Includes  the  production  of  Alabama,  Kentucky,  and  North  Carolina. 

d  Includes  the  production  of  Georgia  and  Kentucky. 
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Production  qf  crude  harytea,  1882-1907, 


Short  tons. 

1882 22,400 

1883 30,240 

1884 28,000 

1885 16,800 

1886 11,200 

1887 16,800 

1888 22, -WO 

1889 21,460 

1890 21,911 

1891 31,069 

1892 32,108 

1893 28,970 

1894 23,335 


Short  tons. 

1895 21,529 

1896 17,068 

1897 26,042 

1898 31,306 

1899 41,894 

1900 67,680 

1901 49,070 

1902 61,668 

1903 50,397 

1904 65,727 

1905 48,235 

1906 50,231 

1907 89,621 


IMPORTS. 

A  review  of  the  situation  with  regard  to  the  duty  on  precipi- 
tated barium  carbonate  shows  that  it  presents  a  new  phase  since  tne 
issuance  of  this  report  for  1906.  The  tariff  act  of  1897,  paragraph 
489,  places  upon  the  free  list  ''Baryta,  carbonate  of,  or  witherite." 
Witherite  is  the  natural  carbonate  of  baryta,  a  mineral  substance, 
and  as  such  was  plainly  entitled  by  the  intent  of  the  act  to  be  exempt 
from  duty  as  a  raw,  or  unmanufactured,  material.  The  chemical 
salt,  precipitated  carbonate  of  baryta,  which  is  not  witherite,  but  a 
manufactured  chemical  compound  similar  to  witherite  in  chemical 
composition  rather  than  in  physical  character,  and  not  necessarily 
made  from  witherite  as  a  base,  was  for  a  time  brought  in  duty-free 
under  the  interpretation  that  para^aph  489  covered  the  chemical 
compound  •  barium  carbonate.  On  November  16,  1901,  the  Board 
of  General  Appraisers  held  that  precipitated  carbonate  of  baryta 
was  dutiable  at  the  rate  of  25  per  cent  ad  valorem  as  a  chemical  com- 
pound under  the  provisions  of  paragraph  3  of  the  act  of  July  24,  1897. 
which  re(juires  that  all  chemical  compounds  not  specifically  providea 
for  in  this  act  shall  be  assessed  25  per  cent  ad  valorem. 

The  United  States  circuit  court  for  the  southern  district  of  New 
York,  in  the  case  of  Gabriel  &  Schall  (T.  D.  24331),  reversed  this 
decision  of  the  Board  and  held  that  said  article  was  free  of  duty  under 
the  provisions  of  paragraph  489  of  said  act.  On  July  26,  1907,  the 
Treasury  Department  instructed  (see  T.  D.  27525)  the  collector  of 
customs  at  New  York  to  assess  duty  again  upon  precipitated  car- 
bonate of  baryta  at  the  rate  of  25  per  cent  ad  valorem  under  parar- 
graph  3  of  the  act  of  Julv  24,  1897.  This  decision  has  been  once 
more  protested  against  (Protest  277208  of  Gabriel  &  Schall,  New 
York),  and  the  decision  of  the  Board  (No.  18633),  rendered  March 
31,  1908,  is  as  follows: 

LuNT,  General  Appraiser:  Carbonate  of  baryta,  precipitated,  which  was  clasaified 
at  the  rate  of  25  per  cent  ad  valorem  under  p«iragraph  3  of  the  tariff  act  of  1£^  as  a 
chemical  salt,  is  claimed  to  be  free  of  duty  under  paragraph  489  as  **  baryta,  carbonate 
of,  or  witherite.**  In  other  words,  the  importers  contend  that  paragraph  489  is  not 
limited  to  witherite  but  extends  to  an  article  kno\\'n  commercially  as  carbtMiate  of 
baryta.  This  contention  was  decided  favorably  to  the  importers  in  Gabriel  &  Schall 
V.  United  States  (121  Fed  Rep.,  208),  where  the  court  had  l)efore  it  merdiandise  identi- 
cal with  that  here  in  issue. 

Witherite  is  a  mineral  ore,  found  in  the  southern  part  of  Scotland,  and  ranges  from 
78  to  94  per  cent  in  purity.    Carbonate  of  baryta,  precipitated,  is  a  hi^y  finished 
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lurticle,  99  per  cent  pure,  the  production  of  which  requires  such  a  chemical  manipula- 
tion that  its  identity  as  witherite  is  lost.  It  is  our  opmion  that  it  was  never  the  intent 
of  Confess  to  adnut  free  of  dutv  a  manufactured  article  when  the  raw  material  from 
which  it  is  produced  is  admitted  free;  and  as  stated  in  G.  A.  5026  (T.  D.  23364),  citing 
United  States  v.  Eschwege  (98  Fed.  Rep.,  600)  and  In  re  Schallenberger  (72  Fed.  Rep., 
491^,  "the  general  purpose  of  the  law  is  to  make  more  advanced  articles  dutiable  at 
higner  rates."  This  statement  is  correct  when  we  consider  that  the  underlying  prin- 
ciple of  our  tariff  act  is  protection  to  American  industries. 

As  an  original  proposition  our  conclusion  would  have  been  different  from  that  in 
Gabriel  <&  Schall  v.  United  States  (supra^,  but  under  the  doctrine  of  stare  decisis  it 
is  incumbent  on  the  Board  to  follow  the  decision  of  a  superior  appellate  court,  where 
the  same  issue  was  raised  and  where  the  introduction  of  new  testimony  before  the 
Board,  which  was  not  before  the  court,  does  not  justify  a  departure  from  the  decision 
of  the  court.     G.  A.  5600  (T.  D.  25066);  G.  A.  6039  (T.  D.  26368). 

Conforming  to  the  decision  in  Grabriel  &  Schall  v.  United  States  (supra),  we  sustain 
the  claim  in  the  protest  and  reverse  the  decision  of  the  collector. 

The  Treasury  Department  has  appealed  from  this  decision  and  is 
still  levying  duty  upon  precipitated  barium  carbonate  at  the  date 
of  writing  ftfay  4,  1908). 

If  it  were  the  intent  of  the  act  of  1897  to  admit  duty-free  the 
mineral  witherite  only,  there  would  seem  to  be  necessity  for  clearer 
definition  in  the  wording  of  the  act,  which  could  be  accompUshed 
by  the  insertion  of  the  word  "natural''  in  paragrapli  489,  causing  it 
to  read  "Baryta,  natural  carbonate  of,  or  witherite."  If,  on  the 
other  hand,  the  intent  was  to  admit  duty-free  the  chemical  salt, 
carbonate  of  baryta,  as  well  as  witherite,  then  the  act  should  read: 
"Baryta,  precipitated  carbonate  of,  and  witherite." 

Producers  of  oarytes  are  interested  in  this  matter,  since  the  precipi- 
tated carbonate  can  be  produced  from  barytes  as  a  base  by  means 
of  chemical  processes,  and  it  is  reported  that  mills  which  have  been 
equipped  to  produce  the  carbonate  have  been  able  to  manufacture 
it  profitably. 

rrecipitated  barium  carbonate  is  used  as  a  reagent  in  analytical 
chemical  work,  and  also  in  glass  making  to  impart  luster  and  bril- 
liancy to  glass. 

The  imports  of  barytes  for  consumption  during  the  last  five  years 
have  been  as  follows: 

Barytes  imported  and  entered  for  consumption  in  the  United  States^  1903-1907,  in  short 

tons. 


Year. 

Manufactured. 

Unmanufactured. 

Quantity.     Value. 

Quantity.  |   Value. 

1903 

5,716       $48,726 
6,630        48,658 
4,803  ,      39,803 
4,807  '      37,296 
11,207  I      96,542 

7,105 
7,492 

14,256 
9,190 

20,644 

$22,777 

1904 

27,363 

1905 

62,450 

1906 

27,584 
76,883 

1907 

Value  of  the  imports  of  barium  compounds  in  1905,  1906,  and  1907. 


Barium  compound. 


1905. 


1906. 


Witherite.  barium  carbonate $45, 073  $55, 405 

Barium  blnoxlde 111.856  152,403 

Barium  chloride 47,386  '  65,242 

Blanc  fixe,  or  artificial  barium  sulphate 53,112  61,961 


Total 257,427 


335,011 


1907. 


$24,552 
167,519 
79,333 
85,713 


357,117 
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BARYTES  INDUSTRY  IN  CANADA. « 
OCCURRENCE. 

In.  Ontario  bar^tes  veins  occur  on  McKellar  Island,  near  the 
northwest  shore  of  Lake  Superior.  The  mam  vem  is  reported  to  be 
about  60  feet  wide,  to  consist  of  coarsely  crystalline  calcite  and 
barytes  with  some  quartz,  and  to  be  inclosed  in  a  dark-^reen,  coarse- 
gramed  trap  rock.  This  material  has  been  worked  and  the  product 
shipped  to  the  United  States.  About  4  miles  west  of  Kingston  a  vein 
of  barytes  varying  in  width  from  a  few  inches  to  over  3  feet  is  reported 
to  extend  nearly  14  miles.  This  vein  cuts  Ordovician  cherty  and 
shaly  limestone.  The  barytes  is  associated  with  calcite.  Many 
other  occurrences  of  the  mineral  have  been  noted  in  Ontario. 

In  (Quebec  manv  occurrences  of  barytes  are  known,  among  which 
the  vem  worked  by  the  Canada  Paint  Company  in  Hull  township, 
Wright  County,  is  worthy  of  note.  This  vem  has  been  followed  for 
300  feet  and  to  a  depth  of  20  feet.  Barytes  has  been  shipped  from 
both  New  Brunswick  and  Newfoundland. 

In  Nova  Scotia  workable  deposits  occur  on  the  Gulf  shore  of  Cape 
Breton,  north  of  Cheticamp  Island,  also  inland  about  Lake  Ainshe. 
The  Cheticamp  deposits  lie  in  veins  traversing  pre-Cambrian  schists. 
Associated  with  the  barytes  are  quartz,  calcite,  and  fluorite,  with 
hematite  in  the  joint  planes.  The  fluorite  is  evidently  rather  abun- 
dant at  this  locality.  In  the  Lake  Ainslie  district  the  barytes  occurs 
in  a  group  of  nearly  parallel  veins  filling  fracture  openings  m  granular 
and  highly  <juartzitic  felsite,  probably  of  pre-Cambrian  age.  In  both 
the  Lake  Ainslie  and  Cheticamp  districts  the  country  rocks  are  bor- 
dered or  cut  by  intrusives.  Analysis  of  Lake  AinsUe  barytes  showed 
barium  sulphate,  94.20  per  cent;  calcium  sulphate  0.02  per  cent;  cal- 
cium carbonate,  4.44  per  cent;  silicia,  0.05  per  cent;  feme  oxide,  0.11 
per  cent;  and  alumina,  0.04  per  cent. 

On  Bass  River  in  the  Five  Islands  district,  N.  S.,  are  important 
barytes  deposits  which  occur  in  veins  in  crushed  and  metamorphosed 
slates.  The  principal  bodies  of  barytes  occur  in  a  zone  about  70  feet 
wide  extending  in  a  generall  direction  northwest  from  the  river.  The 
rock  in  this  zone  is  very  much  crushed,  and  is  recemented  by  calcium 
carbonate  which  in  places  lines  cavities  in  the  veins.  The  barytes 
veins  have  well-defined  walls  but  show  no  regular  course  or  posi- 
tion. They  range  in  width  from  a  few  inches  to  4  feet,  with  local 
enlargements  10  to  15  feet  in  thickness.  A  large  irregular  mass 
exposed  in  an  open  cut  consists  of  barytes  filling  voids  in  brecciated 
slate  and  inclosing  fragments  of  slate.  The  l)arytes  found  here 
seems  to  be  of  unusual  purity.  It  is  crystalline,  and  only  slightly 
yellow  on  the  outer  surface  and  cleavage  faces,  while  selected  speci- 
mens are  of  pure  white,  barium  sulphate.  Analysis  of  a  general  sam- 
ple from  the  bin  at  the  mine  gave  the  following  percentages:  Loss  on 
Ignition,  0.18;  silicia,  0.95;  iron  sulphide,  0.07;  alumina,  0.02;  cal- 
cmm  oxide,  0.02;  magnesia,  0.22;  barium  sulphate,  98.54.  Under- 
ground mining  work  was  carried  on  at  this  deposit  between  1866  and 
1871  with  reported  production  of  2,000  to  3,000  tons  annually,  but 

n  Data  from  Poole,  Ilenry  S.,  The  barytes  deposits  of  Lake  Ainslie  and  North  Cheticamp,  N.  8. :  Bull 
Geol.  Survey  Canada  No.  053.  1907;  and  Hutchinson,  W.  Spenoer,  Barytes  deposfCft  at  ¥\y  Idandt 
A'.  S.:  Eng.  and  Min.  Jour.,  November  2,  1907,  pp.  825^826. 
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has  since  been  suspended,  although  the  deposits  are  known  to  be 
valuable.  Recently  work  has  been  resumed,  and  it  is  expected  that 
the  mines  will  shortly  begin  shipment. 

MANUFACTURE. 

In  Nova  Scotia  there  are  at  present  two  mills  preparing  barytes  for 
market,  one  in  Halifax,  the  other  at  Dartmouth.  At  the  Halirax  mill 
the  material  is  hand-cobbed  and  separated  into  three  grades,  "white,'' 
''selected,"  and  '* off-color."  Then  it  is  broken,  crushed,  ground 
with  buhrstones,  and  packed  into  barrels.  The  small  quantities  of 
fluorite  which  find  their  way  into  the  material  are  not  considered 
detrimental  to  paints,  as  the  fluorite  grinds  white.  At  the  Dart- 
mouth mill  the  barytes  is  broken,  bleached  by  acid,  drained,  and 
washed,  and  afterwards  pulverized,  and  finally  ground  between  hori- 
zontal revolving  granite  stones  and  French  buhra. 

Crude  matenaiis  also  shipped  by  the  Ainslie  Mining  and  Railway 
Company  (Limited)  to  the  United  States,  where  it  is  washed,  bleached, 
and  milled  at  the  works  of  the  company  in  Long  Island  City,  N.  Y. 

PRODUCTION. 

According  to  the  preliminary  report  on  the  mineral  production  of 
Canada  in  1907,  there  were  produced  in  that  year  2,016  short  tons  of 
barytes,  valued  at  $4,500.  This  is  a  decrease  from  the  production  of 
1906,  which  was  reported  as  4,000  short  tons,  valued  at  $12,000. 
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STRONTIUM. 

The  most  common  ores  of  strontium  are  celestite,  the  sulphate  of 
strontium  (SrS04),  and  strontianite,  the  carbonate  of  strontium 
(SrCOj).  Celestite  occurs  associated  with  Umestones,  and  also  with 
beds  of  clay,  rock,  salt,  gypsum,  and  deposits  of  barytes  and  of  sul- 
phur. Localities  where  it  has  been  observed  in  the  United  States  are 
on  Drummond  Island,  Lake  Huron:  Put  in  Bay,  Lake  Erie;  at  Scho- 
harie, Lockport,  and  Kossie,  N.  Y. ;  Blair  Coimty,  Pa. ;  Brown  Coimty, 
Kans.,  and  on  Mount  Bonnell,  near  Austin,  Tex.  Strontianite  occurs 
also  in  the  latter  deposit  as  an  alteration  product.  Recently  the 
presence  of  strontium  sulphate  in  association  with  barytes  has  been 
reported  from  a  vein  on  Kentucky  River  near  Broolayn,  and  also 
from  a  vein  near  Danville,  Ky.,  on  the  property*  of  the  Dix  River 
Barytes  Company.  Analyses  made  by  Ledoux  &  Co.,  of  New  York 
City,  on  three  samples  of  this  ore  show,  respectively,  7.12  per  cent, 
14.36  per  cent,  and  26.84  per  cent  of  strontium  sulphate,  the  rest  of  the 
material  being  mainly  bariimi  sulphate.  This  is  of  interest,  at  least 
from  a  mineralogical  point  of  view. 

There  are  a  few  known  occmrences  of  strontium  ores  in  Canada.'* 
Strontianite  is  reported  to  occur  in  veins  from  4  to  6  inches  thick  in 
Chazy  limestone  on  the  south  shore  of  Ottawa  River  in  Nepean  town- 
ship, and  celestite  to  occur  in  Ontario,  as  follows:  In  the  township  of 
Lansdowne  an  important  vein  of  crystalline  material;  in  Bagot  town- 
ship; in  the  city  of  Kingston,  in  Black  River  limestone;  in  C^edon 
township,  in  Niagara  limestone;  and  in  Quebec,  in  the  township  of 
HawkesDuiT. 

The  chief  strontium  mines  are  atStrontian,  Scotland;  in  Yorkshire. 
England;  at  Giants  Causeway,  L:«land;  in  Saxony,  in  Saltzburg,  and 
in  the  Hartz  Mountains. 

Strontium,  in  the  form  of  the  hydroxide,  is  of  value  in  the  refining 
of  beet  sugar,  and  as  the  nitrate,  in  the  manufacture  of  pyrotechnic 
supplies.  Barium  hydroxide  is  used  to  a  large  extent,  on  account  of 
its  lower  cost,  in  place  of  strontium  hydrate,  in  the  beet-sugar  industry, 
although  the  barium  compound  is  said  to  be  of  a  poisonous  nature. 
Probablv  because  of  the  cheapness  of  barytes  the  strontium  ores  have 
not  yet  been  worked  on  a  commercial  scale  in  America. 

IMPORTS. 

Oxide  of  strontium,  valued  at  $1,242,  was  the  only  importation  of 
strontium  compound  reported  bv  the  Bureau  of  Statistics  for  1907. 
Considerably  larger  quantities  or  the  nitrate  are  believed  to  be  im- 
ported into  the  United  States,  and  it  probably  comes  in  as  uncla^ified 
chemical  material. 

a  Poole,  Henry  B.,  op.oit.,pp.  41-43. 
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By  Ernest  F.  Burchard. 


INTRODUCTION. 

The  mineral  paints  considered  in  this  chapter  consist  of  three  classes: 
(1)  Natural  mineral  products  which  after  mechanical  treatment,  such 
as  cleaning  and  grinding^  are  either  used  directly  as  pigments  or  are 
first  roasted  to  give  certam  desired  colors;  (2)  chemical  products  made 
directly  from  ores,  and  (3)  secondary  chemical  products  that  pass 
througn  several  metallurgical  and  chemical  processes  in  their  prepa- 
ration from  the  original  ores. 

Class  (1)  comprises  ocher,  umber,  sienna,  hematite  and  limonite 
(metallic  paints  and  mortar  colors),  slate,  and  shale.  Many  other 
minerals  or  mineral  products  are  used  in  the  paint  trade,  such  as 
asbestos  and  its  derivatives,  asphalt,  barytes,  clay,  gypsum,  magne- 
site,  silica,  talc,  and  whiting  (ground  chalk) ,  but  they  are  not  considered 
here,  since  they  are  reported  elsewhere  in  this  volume. 

Class  (2)  comprises  zinc  oxide,  leaded  zinc  oxide,  zinc  lead,  sub- 
limed white  lead,  and  sublimed  blue  lead. 

Class  (3)  comprises  the  secondary  chemical  products,  basic  car- 
bonate white  lead,  litharge,  red  lead,  orange  mineral,  Uthophone,  and 
Venetian  red.  Collection  of  the  statistics  of  production  of  these 
latter  pigments  does  not,  strictly  speaking,  come  within  the  scope  of 
this  report,  but  it  has  been  considered  advisable  to  give  the  reported 
production,  since  these  figures  are  desired  by  many  mineral-paint 
producers  for  purposes  of  comparison. 

PRODUCTION. 

In  1907  the  total  production  of  the  natural  pigments — ocher,  umber, 
sienna,  metallic  pamts,  mortar  colors,  slate,  and  shale — and  of  those 
produced  directly  from  the  ores,  consisting  of  zinc  oxide,  zinc  lead, 
sublimed  white  lead,  and  sublimed  blue  lead,  reported  to  the  Survey 
amoimted  to  143,757  short  tons,  valued  at  $9^469,818,  as  compared 
with  140,713  short  tons,  valued  at  $8,160,836,  m  1906,  an  increase  of 
3,044  short  tons  in  Quantity  and  of  $1,308,982  in  value.  In  the  tables 
for  1906  and  1907  tne  production  classified  under  *' Other  pigments" 
has  been  omitted,  since  the  substances  so  classified  consisted  almost 
entirely  of  color  lakes,  that  is,  pigments  produced  by  the  combination  of 
a  dye  with  a  mineral  oase.  (Certain  chemical  colors  were  also  included 
under  the  caption  ''Other  pigments,''  and  these  have  been  omitted 
since  their  preparation  does  not  bear  any  close  relation  to  the  produc- 
tion of  the  raw  minerals  from  which  they  have  been  derived. 
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The  following  table  shows  the  production  of  these  various  mineral 
paints  from  1904  to  1907,  inclusive: 

Production  of  mineral  paints,  1904-1907,  in  short  tons. 


1904. 

1905. 

1906. 

1907. 

Kind. 

X!" 

Vahie. 

*^r 

Value. 

Quanr 
tity. 

Value. 

Quan- 
tity. 

Value. 

Ocher 

16,826 

}      522 

19,357 
7,525 

$110,602 

12,960 

204,377 
84,426 

13,402 

689 

al6,489 
10,494 

$126,351 

17,004 

176,722 
120,430 

15,482 

657 

17,992 
10,309 

$148,049 

17,394 

204,026 
111,720 

10,971 

730 

16»225 
10,490 
1,2U 
8,700 
13,516 
71,784 
4,130 

$164,742 

Umber 

fiiAnnn. 

19,300 

MetAlMn  pMnt 

105,176 

Mortar  colors 

110,710 

Sublimed  blue  lead 

135,632 

Sublimed  white  lead . 

6,477 
5,779 
63,363 
5,370 
2,736 

550,587 
404,530 
4,808,482 
53,709 
27,360 

6,977 
6,779 

68,603 
5,181 

10,344 

732,585 

474,530 

5,520,240 

44,108 

240,318 

7,988 
8,124 
74,680 
5,481 

058,440 

681,292 

5,999,375 

40,540 

1,026,600 

Zinc  lead 

1,286,440 

Zinc  oxide 

6,490,6riO 

Slateft 

40,540 

Other  pigments 



Total 

127,955  '6,257,033 

138,958 

7,452,288 

140,713  18,160,836 

143,757  1  9,469,818 

a  Includes  a  small  quantity  of  unground  material. 


b  Slate  and  shale  ground  for  pigments. 


OCHER,  UMBER,  AND   SIENNA. 
PRODUCTION. 

The  Quantity  of  ocher  reported  to  the  Survey  as  having  been  mined 
in  the  United  States  in  1907  was  16,971  short  tons,  valuedat  $164,742; 
in  1906  there  were  reported  15,482  short  tons,  valued  at  $148,049 — 
an  increase  in  1907  or  1,489  short  tons  in  quantity  and  of  $16,693  in 
value.  The  relative  rank  of  the  States  as  producers  remains  practi- 
cally the  same  as  in  1906.  Had  it  not  been  for  the  general  business 
depression  in  the  autumn  of  1907,  the  year's  production  would  prob- 
ably have  shown  a  much  larger  increase.  There  is  a  steadily  increas- 
ing demand  for  ocher  in  the  manufacture  of  oilcloths  and  hnoleums. 
a  large  proportion  of  the  production  of  this  mineral  from  Georgia  and 
Vermont  now  being  taken  by  makers  of  those  fabrics. 

The  combined  production  of  umber  and  sienna  in  1907  amounted 
to  730  short  tons,  valued  at  $19,309,  as  compared  with  657  tons, 
valued  at  $17,394,  in  1906.  The  production  of  these  substances 
therefore  shows  a  moderate  increase  for  the  year  of  73  tons  in  quantity 
and  of  $1,915  in  value. 

The  production  of  ocher  by  States  for  the  last  four  years  is  shown 
in  the  roUowing  table: 

Production  of  ocher,  1904-1907,  by  States,  in  short  tons. 


1904. 


state. 


Q"^!   Vlue. 


i9a5. 


"^^     Vlu. 


California '       412  I 

Georgia 4,752  ; 

Pennsylvania. 4,077  , 

Vermont ,    2,176  , 

Other  States 65,409 


$4,750 
44,142 
29,355 
5,200 
27,155 


780 
4,209 
7,789  I 

c624  I 


t.5,900 
43,481 
72,380 

(«) 

4,610 


1906. 


QJ---  Vlu. 


500 
5,550 
8,5»7 


835 


i'^- 


S4,470 
58,350 
79,244 

(«) 

5,965 


Total 16,826  i    110,602  ;  13,402       126,351  i  15,482  i    148,049 


1907. 


t^r-V-oe. 


460 

5,600  t 

8,017 

682 

c2,182  : 


13,970 
57,100 
76,816 
6,618 
a0,218 


16,971        164,742 


a  Included  In  "Other  States." 

6  Arkansas,  Iowa,  Vlrgiria.  and  Indian  Territory. 

c  Iowa,  Vermont,  anf*  Virginia. 

d  Alabama,  Iowa,  Kentucky,  Vermont,  and  Virginia. 

« Iowa,  Kentucky,  and  Viicinia. 
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The  total  production  of  ocher  and  of  umber  and  sienna  in  the 
United  States  from  1903  to  1907,  inclusive,  is  as  follows: 

Production  of  ocher  and  of  umber  and  sienna,  190S-1907,  in  short  tons. 


Year. 

Ocher. 

Umber  and  sienna. 

Total. 

Quantity. 

Value. 

$111,625 
110,602 
126,351 
148,049 
164,742 

Quantity. 

666 
522 
689 
657 
730 

Value. 

$15,367 
12,960 
17,004 
17,394 
19,309 

Quantity.!   Value. 

1903 

12,524 
16,826 
13,402 
15,482 
16,971 

13,190 
17,348 
14,091 
16,139 
17,701 

$126,992 

1904 

123,562 

1905 

143,355 
165,443 
184,051 

1906 

1907 

IMPORTS. 


The  imports  of  ocher,  umber,  and  sienna  for  the  last  five  years  are 
shown  in  the  following  tables: 

Imports  of  ocher,  1903-1907,  in  pounds. 


Year. 


'  Crude.  Dry. 

I  Quantity.  Value.    Quantity.  I  Value. 


,L 


1903 9,839,999  ;$99, 

1904.  ' " 

1905. 
1906. 
1907. 


1904 ' i    9,430,016  I  93,137 

10,616,496  91,673 
11,316,868  '  97,830 
11,850,372   102,194 


127,117 


$1,312 


Ground  in  oil. 


Total. 


Quantity.  Value. ;  Quantity.    Value. 


20,335 
12,756 
15,965 
113,049 
14,482 


$1,178 


2,233 
1,079 


9,860,334  $100,447 
9,443,672  !    93,720 


10,632,481 
11,429,917 
11,991,971 


92,553 
100,063 
104,586 


Year. 


1908. 
1904. 
1905. 
1906. 
1907.. 


Imports  of  umber,  190-1-1907,  in  pounds. 
Dry.  Ground  in  oil. 


Quantity. 

2,159,914 
2,261,793 
2,580,501 
2,948,530 
3,395,690 


Value. 


$17,685 
19,727 
20,763 
23,732 
26,502 


Quantity.    ,     Value. 


9,666 

$587 

3,133 

784 

6,783 

401 

6,028 

418 

2,569 

211 

Total. 


Quantity. 

Value. 

2,169,570 
2,274,926 
2,587,284 
2,954,567 
3,396,259 

$18,272 
20,511 
21,224 
24,150 
26,713 

Imports  of  sienna,  1903-1907,  in  pounds. 


Year. 


1903. 
1904. 
1905. 
1906. 
1907. 


Dry. 


Ground  in  oil. 


Total. 


Quantity. 

Value. 

Quantity. 

1,387 ; 

5,770  . 
2,886 

Value. 

$123 
396 
227 

Quantity. 

1,874,919 
1,292,071  , 
1,740,795 
1,941,664 
2,191,195  ; 

Value. 

1,873,532 
1,286,301 
1,737,909 
1,941,664 

$28,447 
22,118 
26,097 
32,673 
34,752 

$28,570 
22,514 
26,324 
32,673 

2,178,566 

14,629  i 

864 

a-),  616 
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WORLD'S  PRODUCTION  OF  OCHBR. 

The  following  table  gives  the  output  of  ocher  in  the  principal  pro- 
ducing countries  of  the  world  for  the  years  1902  to  1906,  inclusive,  as 
far  as  the  statistics  are  available: 

WarWs  production  of  ocher ^  1902-1906,  in  short  tons. 


Year. 

United  States. 

United  Kingdom. 

Qennan  Empira. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1902... 

16,565 
12,524 
16,826 
13,402 
15,482 

$145,708 
111,625 
110,602 
126,351 
148,049 

18,999 
15,848 
17,976 
18,185 
15,915 

$112,030 
82,839 
88,656 
75,238 
71,358 

38,326 
37,524 
38,520 
41,667 
39,187 

$361,687 
662,811 
639,192 
655,003 
275,266 

15,374 
21,479 
21,062 
20,175 
24,586 

$27,863 

1903 

53,291 

1904 

3^280 

1905 

4im 

1906 

72,920 

Year. 

Canada. 

Belgium. 

Japan. 

Cyproa. 

Quantity. 

4,955 
6,226 
3,925 
5,105 
6,837 

Value. 

Quantity. 

Value, 

Quantity. 

Value. 

Quantity. 

Value. 

1902 

$30,495 
32,440 
24,995 
34,675 
36,955 

220 
220 
496 
683 
276 

$800 

772 

1,592 

2,084 

243 

a2,093 
as,  506 
02,540 
03,092 
a2,526 

n:5S 

1903 

1904 

192 
23 



$764 
243 

5,531 

1905 

^817 

1906 

6,258 

a  Umber  exi)orts. 


GEORGIA  OCHER  DEPOSITS. 


In  a  recent  publication  «  Prof.  T.  L.  Watson  has  described  the  de- 
posits of  ocher  which  now  are  producing  about  one-third  of  the  do- 
mestic supply  of  this  mineral.  The  field  work  for  this  report  was  com- 
pleted in  1902,  but  it  represents  probably  the  most  recent  detailed 
examination  of  the  Georgia  ocher  field. 

Location. — According  to  Watson  the  ocher  deposits  occupy  a  nar- 
row strip  1  to  2  miles  wide  and  about  8  miles  long,  extendmg  in  a 
nearly  north-south  direction  about  1  mile  east  of  Cartersville.  One 
of  the  best  natural  exposures  of  the  ocher  beds  is  aflForded  by  the  cut 
made  by  Etowah  River  across  the  axis  of  the  belt,  nearly  2  miles 
southeast  of  Cartersville,  and  advantage  has  been  taken  of  the  favor- 
able conditions  to  establish  mines  and  works  at  this  place. 

Geologic  relations  and  origin. — The  ocher  is  associated  with  the 
Weisner  quartzite  and  siliceous  shale  (Cambrian),  either  embedded 
in  the  roct  or  lying  in  the  residual  clay  derived  from  the  decay  of  the 
beds.  The  ocher  appears  to  occupy  an  extensively  shattered  zone  in 
the  quartzite.  According  to  Hayes  ^  the  ocher  rorms  in  the  unal- 
tered, shattered  quartzite  a  series  of  irre^lar,  branching  veins,  which 
in  places  expand  into  bodies  of  such  size  that,  when  the  ocher  is 
removed  by  mining,  rooms  from  6  to  10  feet  in  diameter  are  some- 
times left,  connected  by  narrow  winding  passages.  He  further 
observes  that  the  contact  between  the  ocher  and  the  inclosing  quartzite 
is  not  sharp  and  distinct,  but  shows,  instead,  a  more  or  less  gradual 
transition  from  the  hard  and  vitreous  quartzite  to  the  soft  ocher. 

«  Watson,  Thomas  L.,  A  preliminary  report  on  the  ocher  deposits  o!  Georgia:   Qed.  Sorvty  of 
Geoivia,  Bull.  13,  1906. 

b  Hayes,  C.  W.,  Geological  relations  of  the  iron  ores  of  the  Cartersville  district,  G«orgI»: 
Am.  Inst.  Min.  Eng.,  vol.  yo,  1901,  p.  415. 
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Watson  finds  the  relations  of  the  ocher  in  the  clays  to  be  in  all 
respects  similar  to  that  in  the  fresh  rock.  It  forms  in  the  inclosing 
clay  a  series  of  irregular,  branching  deposits  which  correspond  to  veins 
in  the  fresh  rock,  and  a  more  or  less  gradual  transition  from  clay  to 
pure  ocher  is  usually  shown. 

Microscopic  study  of  the  ocher-charged  quartzite  has  shown  the 
presence  of  much  pyrite  in  the  rock.  From  ttis  fact  and  others  noted 
m  a  careful  study  of  the  structure  and  composition  of  the  ocher- 
bearing  rocks,  of  the  relations  of  the  ore  deposits  to  the  inclosing 
rocks,  and  of  the  character  of  the  deposits  themselves,  the  conclusion 
is  reached  that  the  iron  oxide  of  the  ocher  deposits  in  the  Cartersville 
district  was  probably  derived  in  part  from  two  different  sources: 
(a)  From  surface  rocks  through  decay  and  subsequent  leaching  and 
solution  of  the  resulting  ferrous  salts  by  percolating  waters,  and  (b) 
from  the  pyrite  contained  in  the  Weisner  quartzite.  The  deposition 
of  the  ocher  is  thought  to  have  taken  place,  not  by  simple  filling  of 
cavities  and  fissures  m  the  rock,  but  by  metasomatic  replacement  of 
the  (mginal  rock. 

Associated  with  the  ocher  in  places  are  barytes,^  limonite,  and 
manganese  ore. 

Physical  proj>ertie8. — Physically  the  ocher  varies  principally  in  color. 
The  variation  m  color,  which  ranges  from  dark  yellow  to  light,  bright 
yellow,  is  thought  to  depend  pnncipally  on  the  amount  of  clay  or 
argillaceous  matter  present,  and  this  in  turn  is  dependent  on  the 
character  of  the  rock  which  the  ocher  replaces.  Where  the  ocher 
replaces  pure  quartz  rock  it  is  of  a  light,  bnght  yellow  color  and  con- 
tains comparatively  Httle  admixed  clay,  wmle  the  material  that  re- 
places interbedded  siUceous  shale  in  the  Weisner  formation  is  foimd 
to  contain  considerable  clay  and  is  darker  in  color  and  of  inferior 
quality.  The  bodies  of  pure  ocher  consist  of  yellow  powder  of  ex- 
tremely fine  particles  of  hydrated  ferric  oxide,  clay-like  in  character, 
in  which  the  water  content  is  high  and  the  material  is  soft  enough  to 
be  spaded.  As  the  ocher  grades  from  the  soft  condition  through  that 
in  which  the  material  is  boimd  together  by  a  siUceous  skeleton  into 
hard  and  firm  quartzite,  the  color  gradually  fades  and  finally  disap- 
pears. The  presence  of  siUca  exercises  but  little  effect  on  the  appear- 
ance of  the  ocher,  and  when  small  traces  of  manganese  oxide  are 
present  its  effect  is  to  give  a  slightly  greenish  tint  to  the  refined  ocher. 

Chemical  composition, — ^The  chemical  composition  of  crude  and  re- 
fined ocher  from  this  district  is  shown  in  the  following  table: 

Chemical  analyses  of  Georgia  ochers.  ^ 


Character. 


1.  Grade.. 

2.  Do. 

3.  Refined 

4.  Do. 
6.         Do. 

6.  Do. 

7.  Do. 

8.  Do. 


FejOi. 

A1,0,. 

FeO. 

MnO,. 
0.87 

72.29 

5.65 

0.46 

56.29 

10.15 

.39 

.54 

65.49 

7.20 

L80 

54.60 

6.68 

1.50 

67.37 

6.86 

2.04 

61.40 

7.14 

2.00 

67.32 
62.79 

5.86 
&94 

SiOt 
(free). 


6.65  i 

8.94 

7.76 

17.42  I 
a54  ' 

11.89 
9.14 
6.20 


SiOs 

IIjO 

HfO 

(com- 

(at 

(above 

bined). 

105°C.). 

105OC.). 

3.98 

0.65 

9.22 

9.49 

2.08 

11.34 

6.85 

.40 

10.50 

10.08 

.48 

9.24 

6.61 

.96 

9.63 

5.84 

.46 

9.37 

6.35 

.78 

9.60 

9.78 

.50 

<i  Hayes.  C.  W.,  and  Phalen,  W.  C,  A  commercial  occurrence  of  barlte  near  Cartersville,  Ga.: 
U.  8.  Geol.  Survey  No.  340-M|  1908,  pp.  3-7. 
b  Analyses  made  at  N.  P.  Pratt  laboratory,  Atlanta,  Qa 
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Surface  indications  of  ocher. — The  Cartersville  district  is  an  area 
that  nas  undergone  atmospheric  decay  to  great  depths^  and  conse- 
quently exposures  of  fresh  rock  are  not  common.  The  mantle  of 
residual  decay  is  thicker  in  the  valley  bottoms  and  on  th0  lowlands 
than  on  the  ridge  tops,  and  unless  fragments  of  the  ocher-bearing 
quartzite  are  exposed  on  the  surface  the  presence  of  ocher  is  demon- 
strated only  bv  natural  or  artificial  cuts  or  openings.  Over  much 
of  the  distnct,  however,  he  scattered  fragments  and  masses  of  quartz- 
ite, more  or  less  highly  impregnated  with  ocher  and  colored  yellow, 
that  have  been  dislodged  from  outcropping  ledges  and  reefs  of  ocher- 
bearing  quartzite.  Such  fragments,  wnich  are  locally  called  **  ocher 
bloom,"  indicate  the  presence  of  workable  deposits  of  ocher.  Where 
ledges  and  reefs  of  quartzite  appear  at  the  surface  careful  examination 
sometimes  reveals  the  presence  in  them  of  ocher.  Still  another  sur- 
face evidence  of  the  presence  of  ocher  is  the  occurrence  of  barytes  in 
the  residual  clay,  rrospecting  in  locaUties  containing  barytes  has 
usually  revealed  more  or  less  extensive  deposits  of  ocher. 

METALLIC  PAINT. 

PRODUCTION. 

The  production  of  metaUic  paint  and  mortar  colors  in  1907  as 
reported  to  the  Survey  amounted  to  26,715  short  tons,  valued  at 
$305,895,  a  sUght  decrease  from  the  190,6  production,  28,301  short 
tons,  valued  at  $315,746.  In  quantity  the  1907  production  was 
almost  the  same  as  that  of  1905,  which  was  26,983  short  tons,  but 
the  value  in  1907  shows  an  increase  over  that  of  1905  of  $8,743. 
Pennsylvania  still  continues  to  produce  the  largest  quantity  of  metal- 
Uc  paint.  New  York  is  the  next  largest  producer,  and  the  other 
States  maintain  practically  the  same  rank  as  in  1906. 

The  following  table  gives  the  production  of  metaUic  paint  and 

mortar  colors  from  1904  to  1907,  inclusive: 

* 

Production  of  metallic  paint  and  mortar  colors,  1904-1907 y  by  States,  in  short  tons. 


State. 

1904. 

1905. 

1906. 

1907. 

Quantity.    Value. 

Quantity. 

Value. 

Quantity. 

Vahie. 

Quantity. 

Value. 

Maryland  and   Ten- 
nessee   

a6,292  1  $36,071 
4,550  53,150 
1,760  21,300 
7,710     107,609 

rf7,580       70,673 

6,209 

/>7,159 

1,589 

8,596 

«3,430 

$40,192 
76,990 
20,360 

123,570 
36,040 

5,625 

7,106 

cl,929 

11,021 

/2,620 

$51,800 
79,060 
19,360 

136,086 
29,440 

6,038 

6,304 

el,  341 

10,327 

/2,616 

$64,000 

New  York 

70,771 
16,171 
127,973 

27,eeo 

Ohio 

Pennsylvania 

other  States 

Total 

26,882     288,803 

26,983 

297,152 

28,301 

315,746 

26,715 

305,806 

a  Includes  the  production  o!  Tennessee  only. 

^  Includes  a  small  quantity  of  unground  material. 

c  Includes  a  small  quantity  from  Connecticut  in  1907  and  from  Connecticut  and  Vermont  in  1906. 

f' Alabama,  New  Jersey,  and  Wisconsin. 

•  ("•alifomia,  New  Jersey.  Virginia,  and  Wisconsin. 

/California,  Illinois,  and  Wisconsin. 
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SLATE  AND   SHAIiE. 

PRODUCTION. 

Slate  and  shale  are  ground  for  use  as  pigments  in  Pennsylvania, 
New  York,  Iowa,  and  Arkansas,  the  first  two  States  being  the  prin- 
cipal producers.  In  1907  there  were  reported  to  the  Survey  4,130 
short  tons,  valued  at  $40,540.  This  is  a  decrease  in  quantity  of 
1,351  short  tons,  but  an  increase  in  value  per  ton  of  about  $2.40. 
Noproduction  was  reported  from  Arkansas  in  1907. 

Tne  following  table  gives  the  production  of  slate  and  shale  ground 
for  pigment  from  1904  to  1907,  mclusive: 

Quantity  and  value  of  slate  and  shale  ground  for  pigment,  1904-1907. 

1904 short  tons.. a 6, 370    $53,709  11906 short  tons..    5,481    $40,540 

1905 do 5,181      44,108  I  1907 do 4,130      40,540 

PIGMENTS  MADE  DIRECTLY  FROM  ORES.& 

ZINC-WHITE  PIGMENTS. 

The  relations  to  the  ores  from  which  ^  they  are  derived  of  the  vari- 
ous pigments  that  are  made  directly  from  ores  are  of  interest  here, 
and  the  following  notes  may  serve  to  define  the  pigments  and  to 
outUne  their  properties  and  the  methods  by  wmch  they  are 
manufactiu'ed. 

Zinc  oxide  is  the  most  important  of  the  zinc  pigments.  This  sub- 
stance is  often  known  to  the  trade  as  zinc  white,  but  there  are  at 
least  three  other  white  zinc  pigments  sometimes  termed  *'zinc  white," 
viz,  leaded  zinc  oxide,  zinc  lead,  and  lithophone. 

Zinc  oxide,  represented  by  tne  formula  ZnO,  is  a  white  powder 
consisting,  bj  weight,  of  80.34  per  cent  zinc  and  19.66  per  cent 
oxygen.  It  is  produced  by  two  methods — one  known  as  the  French, 
the  other  as  the  American  process.  In  the  French  process  metalUc 
zinc  is  burned  in  a  current  of  air,  and  the  product  of  combustion, 
zinc  oxide,  is  collected  in  closed  chambers.  In  the  American  process 
ores  of  zinc  mixed  with  finely  powdered  coal  are  burned  in  a  closed 
furnace  over  a  grate  and  the  product,  zinc  oxide,  after  passing 
through  a  series  of  cooUng  flues,  is  collected  in  cloth  bags,  whicn 
retain  the  white  sublimate  and  permit  the  fumes  to  escape.  When 
made  from  the  metal  the  oxide  is  nearly  chemically  pure,  but  when 
made  from  the  ore  the  oxide  usually  contains  leaa  sulphate,  zinc 
sulphate,  and  traces  of  iron  and  other  metals. 

The  principal  types  of  ore  used  for  making  zinc  oxide  are  the 
franklinite  ore  of  New  Jersey,  the  sphalerite  ores  of  the  Mississippi 
Valley,  such  as  those  mined  in  the  rlatteville  district  of  Wisconsm 
and  the  Joplin  district  of  Missouri,  and  the  sulphide,  carbonate,  and 
silicate  ores  of  zinc  and  lead  found  in  Colorado  and  New  Mexico. 
There  are  plants  producing  the  oxide  from  the  ore  at  Newark,  N.  J., 
at  Palmerton,  Pa.,  at  Mineral  Point,  Wis.,  at  Joplin,  Mo.,  and  at 
Coffeyville,  Kans.     Leaded  zinc  oxide  and  zinc-lead  white  are  made 

a  Includes  mineral  and  carbon  black. 

b  The  writer  is  indebted  to  Messrs.  G.  B.  HeckeU  editor  of  '  Drags,  Oils,  and  Paints/'  and  to  Mr.  L.  S. 
Hughes,  chemist  for  the  Ptcher  Lead  Company,  for  much  of  this  information,  which  was  personally 
communicated. 
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also  at  Canon  City,  Colo.  The  plant  at  Joplin,  Mo.,  was  built  to 
use  local  ores,  witn  soft  coal  as  fuel.  The  high  price  of  pure  zinc 
ores  led  to  the  use  of  an  ore  which  contained  some  lead,  and  as  an 
outgrowth  of  this  practice  a  smelter  designed  to  treat  com})lex 
Western  ores  without  separating  them  was  built  at  Coflfejnmle. 
Kans.,  where  natural  gas  is  available  for  fuel.  This  plant  is  arran^ea 
in  two  units  so  that  one  of  them  can  be  operated  to  make  zinc  oxide 
while  the  other  is  making  leaded  zinc  oxide  or  zinc  lead,  or  both 
\mits  can  be  emnloyed  in  making  one  kind  of  pigment.  The  ores 
used  are  from  Magdalena,  N.  Mex.  They  comprise  sulphides^  car- 
bonates, and  siUcates  of  zinc  and  lead,  and  may  be  a  combination  of 
any  of  these,  provided  that  the  combined  content  of  metallic  zinc 
and  lead  does  not  fall  below  30  per  cent  of  the  ore.  Leaner  ores  are 
not  profitable  to  work. 

Natural  gas  is  used  in  roasting  the  ore  at  the  Coffeyville  plant,  and 
Arkansas  semianthracite  coal  is  used  in  the  oxidizing  furnaces.  In 
this  process  small  (quantities  of  copper,  gold,  and  silver  are  recovered 
from  the  ores  high  m  zinc,  since  they  readily  pass  into  the  slag  while 
the  zinc  is  being  volatiUzed. 

Notable  properties  of  zinc  oxide  are  its  extreme  whiteness,  fineness, 
and  chemical  stabiUty.  For  certain  purposes  it  is  said  to  be  improvea 
by  the  addition  of  small  quantities  of  coarser  reinforcing  pigments. 

Zinc  lead  is  a  white  pigment  consisting  apparently  of  a  molecular 
combination  of  zinc  oxide  and  lead  sulphate,  with  small  proportions 
of  lead  oxide,  lead  carbonate,  and  zinc  sulphate.  It  is  prepared  by 
subUmation  from  low-grade  zinc-lead  ores.  This  pi^nent  is  very 
fine,  amorphous,  and  uniform  in  size  of  its  particles.  It  is  not  quite 
so  white  as  zinc  oxide. 

Leaded  zinc  oxides  are  pigments  that  resemble  zinc  lead,  but  con- 
tain less  lead  sulphate.  They  are  made  with  definite  percentages  of 
lead  sulphate,  usually  ranging  from  6  to  20  per  cent,  according  to  the 
purpose  for  which  they  are  to  be  used.  Tnese  oxides  are  produced 
from  Western  ores  that  carry  a  certain  proportion  of  lead  sulphide. 
In  fineness  they  are  similar  to  zinc  oxide,  and  in  whiteness  they 
stand  between  zinc  oxide  and  zinc  lead. 

The  following  analyses  of  a  few  zinc-white  pigments  show  their 
variation  in  composition:^ 

Analyses  of  zinc-white  pigments. 


ZnO. 


Pare  zinc  oxide,  made  from  spelter '  09. 80 

Zinc  oxide,  made  from  silicate  ore 96. 81 

Zinc  oxide,  made  from  sphalerite I  89. 31 

Leaded  r.inc  oxide,  made  from  mixed  ores.  |  77. 35 

Zinc  lead,  made  from  mixed  ores 48. 40 


ZnSOf. 

PbS04. 

PbO. 

Insolu- 
ble. 

HfO. 

1 

Txmoe. 

a22 

.03 

.08 

.10 

a2o 

0.15 

2.76 
9.33 
21.01 
50.40 

.07 

.96 
.67 

a27 

1.38 

.32 

.10 
.05 

.u 

Lithophone  is  not  made  directly  from  zinc  ores,  but  is  an  intimate 
mixture  of  precipitated  zinc  sulphide  and  barium  sulphate  (blanc 
fixe,  or  '* permanent  white'')-  The  material  is  produced  by  the 
reaction  or  solutions  of  zinc  sulphate  and  barium  sulphide,  the 
precipitates  from  which  come  down  simultaneously  and  are  veiy 


ascott,  w.  o. 

Company,  1907, 


Oxide  ot  zinc:    Prize  essay  published  in  pamphlet  fonn  hj  the  Nev  J«nqr  Sno 
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intimately  mixed.  To  perfect  the  material  for  a  pigment  it  is 
heated  to  dull  redness  and  suddenly  plimged  into  cold  water, 
groimd  in  the  pulp  state,  washed,  and  dried.  This  material  is  white, 
IS  of  fine  grain,  and  possesses  body  and  opacity.  It  possesses  great 
durability,  and  is  often  used  in  enamel  and  floor  paints.  It  also  finds 
extensive  use  in  the  manufacture  of  linoleum  and  shade  cloths. 

ZINC   OXIDE. 


PRODUCTION. 

The  output  of  zinc  oxide,  the  principal  zinc-white  pigment,  appears 
to  have  decreased  slightly  in  1907  as  compared  witn  the  production 
in  1906.  In  1907  there  were  reported  to  the  Survey  71,784  short 
tons,  valued  at  $6,490,660,  a  decrease  in  quantity  of  2,896  short  tons, 
but  an  increase  in  value  of  $491,285.  The  decrease  in  quantity  is, 
however,  more  than  offset  bjr  the  increase  in  the  production  of  zinc 
lead,  with  which  is  perhaps  included  some  leadea  zinc  oxide.  The 
capacities  of  certain  of  the  Western  plants  have  been  increased  dur- 
ing 1907.  and  with  a  resumption  of  normal  trade  conditions  the 
output  01  these  pigments  will  again  show  an  increase. 

The  following  table  gives  the  production  of  zinc  oxide  from  1904 
to  1907,  inclusive: 


ProdtuUion  of  zinc  oxide,  1904-1907, 


1904 short  tons..  63,363    $4,808,482 

1905 do....  68,603      5,520,240 


1906... 
1907... 


.short  tons. . 
, do.... 


74,680 
71,784 


$5,999,375 
6, 490, 660 


IMPORTS. 


The  following  table  shows  the  imports  of  zinc  oxide  into  the  United 
States  in  the  last  five  years: 

Imports  of  zinc  oxide,  190S-1907,  in  pounds. 


Year. 

Dry. 

InoU. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1903 

3,487,042 
2,585,661 
3,436,367 
4,191,476 
6,311,318 

$171,932 
138,674 
196,220 
251,609 
323,551 

166,034 
224,244 
342,944 
292,538 
362,814 

116,562 
26,436 
40,542 
36,457 
33,679 

3,663,076 
2,809,905 
3,779,311 
4,484,014 
6,674,132 

$188,494 

1904 

165,110 

1905 

236,762 
288,066 

1906 

1907 

357,230 

ZINC  LEAD. 


The  production  of  zinc  lead  in  1907  was  13,516  short  tons,  valued 
at  $1,286,440,  as  against  8,124  short  tons,  valued  at  $681,292,  in 
1906. 


SUBLIMED  WHITE  LEAD. 


Another  pigment  that  is  of  interest  in  this  connection,  since  it  is 
made  directly  from  the  lead  ore,  galena  or  lead  sulphide,  is  known  as 
subUmed  wmte  lead.  It  is  manufactiu'ed  at  Jopun,  Mo.,  from  ore 
produced  in  that  district,  by  a  process  similar  m  principle  to  that 

51506— M  B  1907,  FT  2 45 
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employed  for  making  zinc  oxide  and  zinc  lead.  Briefly  sunmiarized, 
the  method  of  manufacture  is  as  follows:  Lead  ore  (galena)^  after 
having  been  cleaned  at  the  mine  by  crushing,  washing,  and  jigging, 
is  groimd  to  a  powder,  and  charged  with  car  Don  into  a  furnace  over 
an  open  coke  me.  The  charge  is  volatilized  and  in  the  presence  of 
air  the  lead  sulphide  is  oxidized  to  a  basic  lead  sulphate,  while  some 
free  sulphur  dioxide  is  formed.  The  basic  lead  sxDphate  is  thought 
to  be  composed  of  two  molecules  of  lead  sulphate  (rbSO^),  Unkea  to 
one  of  lead  oxide  (PbO).  This  product,  volatile  while  hot,  is  cooled 
by  being  drawn  by  suction  through  a  long  series  of  cooling  pipes,  or 
*  ^goosenecks,"  ana  some  settling  chambers,  and  then  is  collecteain 
bags  of  the  type  used  for  collecting  zinc  oxide.  The  aim  is  to  pro- 
duce a  pigment  containing  75  per  cent  of  lead  sulphate,  20  per  cent 
of  lead  oxide,  and  5  per  cent  of  zinc  oxide.  Notable  properties  of 
this  pigment  are  its  great  fineness,  the  uniform  aze  of  its  particles, 
and  its  relative  chemical  stability  or  inertness  in  the  presence  or 
coal  gas,  sulphur  fumes,  and  other  noxious  gases  that  quickly  darken 
some  paints.  It  has  a  snow-white  color  and  is  very  opaque,  but 
since  it  is  so  extremely  fine  and  of  amorphous  texture  it  requires 
blending  with  coarser  pigments  to  give  it  ''tooth,"  that  is,  to  pre- 
vent it  from  brushing  out  too  thin. 

Sublimed  white  lead  finds  use  not  only  in  mixed  paints,  but  in 
putty  and  in  the  manufacture  of  rubber.  The  production  in  1907 
was  8,700  short  tons,  valued  at  $1,026,600. 

SUBLIMED  BLUE  LEAD. 

In  the  sublimation  of  galena  a  pecuUar  bluish-gray  compoimd  of 
lead  is  formed  as  a  by-product,  which  is  known  commercially  as  sub- 
Umed  blue  lead.  In  the  fiunace  it  is  known  as  ''fume."  Analyses 
have  shown  the  presence  in  it  of  about  2  per  cent  carbon,  4.5  to  5 
per  cent  lead  sulphide,  1  to  2.5  per  cent  zinc  oxide,  0.36  to  1.44  per 
cent  lead  sulphite,  50  to  53  per  cent  lead  sulphate,  and  37.5  to  41.3 
per  cent  lead  oxide. 

Sublimed  blue  lead,  besides  being  used  in  paint  manufacture,  is 
used  in  the  rubber  industry.  The  production  in  1907  was  1,211  short 
tons,  valued  at  $135,632. 

chbmicaij  pigments  and  colors. 

PRODUCTION. 

Under  this  head  are  included  basic  carbonate  of  lead,  or  corroded 
white  lead,  litharge,  red  lead,  orange  mineral,  lithoj)hone,  and  Vene- 
tian red.  The  production  of  corroded  white  lead  in  1907  reported 
to  the  Survey  was  92,216  short  tons,  in  oil,  valued  at  $12,138,932, 
and  35,035  short  tons^  dry,  valued  at  $4,309,392.  This  represents  a 
sUght  decrease  both  m  c[uantities  and  values  from  the  production 
reported  in  1906.  Practically  the  same  relations  between  the  quan- 
tities and  values  of  lead  ground  in  oil,  and  diy,  are  shown  in  1906 
and  1907. 

Litharge  was  produced  to  the  quantity  of  20,838  short  tons,  valued 
at  $2,854,987.  In  1906  the  production  of  Utharge  and  orange  mineral 
were  grouped  together,  but  it  is  possible  to  report  them  separately 
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for  1907,  and  it  is  found  that  the  production  of  litharge  in  1907 
exceeded  the  combined  production  of  Utharge  and  orange  mineral  in 

1906.  ... 

The  production  of  red  lead  shows  a  large  increase  in  quantity  from 
13,808  short  tons  in  1906  to  20,078  short  tons  in  1907,  and  a  corre- 
sponding increase  in  value  from  $1,924,288  in  1906  to  $2,802,454  in 

1907,  the  values  per  ton  remaining  practically  the  same. 

The  production  of  Uthophone  m  1907  amounted  to  10,275  tons, 
valued  at  $750,350,  or  more  than  double  the  production  of  1906. 

Venetian  red  shows  a  decided  decrease  in  quantity,  there  having 
been  produced  in  1906  13,526  short  tons,  valued  at  $198,394,  while 
in  1907  7,566  short  tons  were  reported,  valued  at  $134,167;  but  the 
value  has  apparently  increased  aoout  $3.07  per  ton. 

In  the  following  table  are  given  the  production  of  these  various 
chemical  pigments  and  colors  for  the  years  1904  to  1907,  inclusive: 

Production  of  corroded  white  lead^  red  lead^  litharge^  orange  mineral^  Uthophone^  and 
Venetian  red,  1904-1907,  in  short  tons. 


1904. 


Qaan- 
Uty. 


Value. 


1906. 


Quan- 
tity. 


Value. 


1906. 


<^      value. 


1907. 


Quan- 
tity. 


Value. 


Corzoded  white  lead: 

InoU 

Dry. 

Red  lead 

Lithaige 

Orange  mineial 

Llthophone 

Venetian  red 


58,332 
66,014 
10,271 

}  9,830 


16,035,620 
6,821,309 
1,206,073 

1,064,003 


62,767 
73,900 
16,378 

19,878 


7,449 


137,737 


6,879 


r,577,437 
8,261,212 
2,040,888 

2,307,233 
*  187*641 


93,763 
38,318 
13,806 

18,910 

4,300 
13,626 


$12,367,632 
4,671,618 
1,924,288 

2,551,346 

311,500 
196,394 


92,216 
35,036 
20,078 
(20,838 
1  660 
10,275 
7,566 


$12,138,932 

4,309,392 

2,802,464 

2,854,987 

129,410 

750,350 

134,167 


IMPORTS. 


The  following  table  gives  the  quantity  and  value  of  the  imports 
of  corroded  white  lead,  red  lead,  htharge,  orange  mineral,  and  Vene- 
tian red  from  1904  to  1907,  inclusive: 

Corroded  white  lead,  red  lead,  litharge j  orange  mineral,  and  Venetian  red  imported,  1904^- 

1907,  in  pounds. 


Year. 

Corroded  white 
lead. 

Red  lead. 

UthAige. 

Orange  mineral. 

Venetian  red. 

Quan- 
tity. 

Value. 

'\^- 

Value. 

Quan- 
tity. 

Value, 

*i^- 

Value. 

Quan- 
tity. 

Value. 

1904 

1905 

1906 

1907 

587,338 
597,510 
647,636 
584,310 

$38,788 
34,722 
41,233 
37,482 

836,077 

704,402 

1,093,639 

670,  m 

$30,115 
26,553 
50,741 
35,060 

44,541 
117,767 
87,230 
90,475 

$1,600    766,460 
4,139     628,003 
3,737     770,342 
4,386     615,015 

$37,178 
31,106 
42,519 
37,703 

4,937,397     $40,270 
4,568,998  >    39,585 
5,432.732      43,091 
4,738,148      37,860 

PAINT  TESTS. 

In  connection  with  the  recent  popular  movement  toward  paint 
legislation,  the  thorough  testing  of  mixed  paints  has  been  under- 
taken by  the  Paint  Manufacturers'  Association  of  the  United  States, 
in  order  to  demonstrate  the  qualities  of  paints  of  various  classes  or 
types.  The  results  should  be  of  value  not  only  to  technical  paint 
men,  but  to  anv  user  of  paints.  Perhaps  their  most  important  use 
will  be  to  afford,  a  reliable  means  of  comparing  the  merits  of  v^\v:$s^ 
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mixtures  of  pigments  for  the  information  of  le^lators  who  are  called 
upon  to  regulate  the  labeling  and  selling  of  pamt  products. 

In  a  recent  article  Mr.  G.  B.  Heckel"  describes  the  progress  of  this 
series  of  paint  tests,  which  may  be  summarized  as  follows: 

The  first  of  these  tests  was  begun  nearly  two  years  ago  by  the 
North  Dakota  Agricultural  College  at  Fargo,  N.  Dak.,  and,  in  order 
to  work  under  varying  cUmatic  conditions,  additional  tests,  on  a 
more  comprehensive  scale,  have  been  initiated  at  Atlantic  Citv,  N.  J., 
and  Pittsburg,  Pa.  Sixteen  or  more  formulas  furnished  by  the  paint 
manufacturers,  representing  all  the  popular  and  successful  types  of 
prepared  paints  on  the  mancet,  rangmg  from  a  base  of  straignt  lead 
and  zinc,  m  varying  proportions,  to  a  combination  of  zinc  and  barium 
sulphate,  are  to  be  included,  with  the  addition  of  a  number  of 
formulas  representing  the  various  pigments  and  combinations  of  pig- 
ments in  common  use  for  paintmg  wood  structures,  including  a 
dozen  or  more  brands  of  white  lead  purchased  in  the  open  market, 
zinc  oxides,  sublimed  white  lead,  zinc-lead  white,  Uthophone,  etc. 
A  series  of  greens  is  also  being  tested  at  Atlantic  City  by  request  of 
the  Philadelphia  Master  Painters'  Association,  which  finds  great  dif- 
ficulty in  obtaining  a  green  that  will  not  mildew  in  this  locality.  In 
these  formulas  all  the  reenforcing  or  inert  pigments  were  represented, 
including  siUca,  calcium  carbonate,  calcium  sulphate,  magnesium 
siUcate,  etc.,  the  object  being  to  provide  formulas  which,  without 
duplicating  existing  paints,  would  each  stand  as  typical  of  its  class. 

Duplicate  test  fences  have  been  erected  at  Atlantic  City  and  Pitts- 
burg and  the  paint  to  be  tested  has  been  applied  imder  uniform  con- 
ditions to  panels  of  carefully  inspected  wood.  Three  coats  of  paint 
were  applied,  and  after  complete  drying  of  the  third  coat  the  panels 
were  screwed  to  the  fence.  This  will  permit  their  removal  for  labo- 
ratory inspection  at  any  time.  At  one  comer  of  each  panel  a  small 
Elate  of  clear  glass  and  a  dupUcate  plate  of  orange  glass  in  a  wood 
•ame  has  been  securely  attacned  ana  sealed,  so  as  to  exclude  atmos- 
Eheric  agencies  while  allowing  the  light  to  reach  the  painted  surface 
elow.  By  this  means  it  is  expected  to  ascertain  what  effect,  if 
any,  the  actinic  rays  of  the  sun  have  upon  the  durabiUty  of  a  paint 
film. 

Great  care  has  been  exercised  to  secure  absolute  uniformity  of 
conditions  and  impartiaUty  of  execution  of  the  tests,  and  while  it  is 
not  expected  that  the  results  of  these  tests  will  settle  finally  and  con- 
clusively the  relative  merits  of  competing  pigments  and  types  of 
paint,  it  is  expected  that  they  will  afford  mucn  valuable  information; 
and  if  such  tests  are  extended  to  other  sections  of  the  country  they 
may  furnish  valuable  and  suggestive  cumulative  evidence. 

Since  the  tests  as  outlined  above  have  iust  been  undertaken,  no 
results  are  yet  available  for  pubUcation.  Observations  will  be  made 
from  time  to  time,  extending  over  a  period  of  several  years,  and  as 
results  become  available  they  will  be  pubUshed  by  the  Paint  Manu- 
facturers' Association.  Such  information  may  be  obtained  from  Dr. 
Robert  S.  Perry^  director  of  the  scientific  section  of  the  Paint  Manu- 
facturers' Association,  and  it  is  expected  that  the  published  results 
will  be  reviewed  in  subsequent  volumes  of  Mineral  Resources. 

a  Heckel,  O.  B.,  Somo  important  paint  tests:  £ng.  and  Min.  Joor.,  May  30»  1908»  p.  1090. 
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ASBESTOS. 


By  J.  S.  DiLLER. 


INTRODUCTION. 

The  United  States  is  the  largest  manufacturer  and  consumer  of 
asbestos  products  in  the  world,  out  the  asbestos  used  in  its  factories 
comes  almost  wholly  from  Canada.  The  quantity  of  asbestos  mined 
in  the  United  States  is  insignificant  and  plays  no  appreciable  part  in 
the  control  of  the  market.  The  total  output  for  1907  was  only  653 
short  tons— the  smallest  annual  production  since  1896.  The  "cause 
of  this  decline  is  found  in  the  better  quality  and  the  greater  abundance 
and  accessibility  of  the  Canadian  asbestos,  which  completely  domi- 
nates the  asbestos  industry  of  the  United  States. 

VARIETIES  AND  CHARACTERISTICS. 

The  most  general  characteristics  of  asbestos  and  the  ones  on  which 
its  utility  depend  are  its  fibrous  structure  and  its  incombustibility,  but 
all  the  varieties  are  not  equally  resistent  to  heat  nor  do  they  possess 
eq^al  quantity  of  fiber.  The  asbestos  of  commerce  includes  fibrous 
mmerals  of  different  species,  most  of  which  belong  to  the  amphibole 
group,  but  the  most  important  mineral  is  chrysotile,  a  variety  of  ser- 
pentme. 

Amphibole  asbestos  is  generally  dull,  varies  in  color  from  greenish 
to  ffray  and  white,  and,  though  flexible  for  the  most  part,  has  a  consid- 
erable degree  of  brittleness.  It  occurs  in  ancient  crystalline  rocks  that 
have  been  crushed  and  sheared  under  great  pressure  in  the  process  of 
mountain  building,  and  it  appears  in  three  forms.  Two  of  these 
forms,  slip  fiber  and  cross  fiber,  are  veins,  and  the  third  is  found  in 
lar^e  fibrous  masses,  generally  made  up  of  small  bunches  of  asbestos 
which  are  more  or  less  divergent  ana  sometimes  distinctly  radial. 
For  convenience  in  distinguishmg  the  latter  form  from  the  vein  fiber 
(slip  fiber  and  cross  fiber) ,  the  designation  "  mass  fiber  "  is  proposed 
Tor  it. 

In  veins  of  slip-fiber  asbestos  the  fiber  lies  parallel  to  the  vein 
walls  and  marks  a  plane  of  fracture  along  which  the  two  sides  have 
slipped  upon  each  other  and  given  direction  to  the  development  of  the 
fiber.  Cross-fiber  asbestos  extends  directly  across  the  vein  which  it 
forms.  The  mass  fiber  is  not  in  veins,  but  forms  the  whole  mass  of 
the  rock,  in  which  veins  of  slip  or  cross  fiber  may  occur.  As  a  matter 
of  fact,  however,  where  mass  fiber  is  best  developed  veins  of  slip 
fiber  and  cross  fiber  are  rare  or  entirely  absent. 

Chrysotile  asbestos  is  for  the  most  part  green,  rarely  yellowish,  and 
the  fiber  of  good  quality  has  a  silky  luster  and  sufficient  toughness 
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to  give  it  considerable  tensile  strength,  so  that  it  can  be  spun  and 
woven.  It  is  generally,  if  not  always,  associated  with  massive  ser- 
pentine, in  which  its  most  important  form  is  small  cross-fiber  veins 
varying  from  a  mere  film  to  a  few  inches  in  thickness,  though  in  some 
localities  there  is  much  slip-fiber  chrysotile  scattered  in  fliin  sheets 
throughout  the  rock.  The  fibers  of  chrysotile  in  their  original 
position  extend  directly  across  the  vein,  but  suteequent  rock  move- 
ments may  make  them  appear  to  pass  into  slip  fiber,  as  at  East 
Broughton,  Canada. 

DEVEIiOPMENT  OF  THE  ASBESTOS  INDUSTRY. 

The  sporadic  use  of  asbestos  can  be  traced  back  into  ancient  times, 
but  it  was  not  until  about  forty  years  ago  that  investigations  began 
in  Europe  to  develop  its  application  upon  a  commercial  scale.  About 
the  same  time  specimens  of  the  fine  Canadian  asbestos  were  exhibited 
abroad,  and,  in  1878,  50  tons  were  shipped  from  Canada  to  England. 
Soon  after  this  discovery  of  an  endurmg  source  of  supply  in  Canada 
the  advances  in  the  application  of  asbestos  in  commerce  became  rapid. 

The  method  of  mining  was  at  first  crude  quarrying  and  hand  pick- 
ing, the  best  material  only  being  selected.  A  ^at  deal  of  short  fiber 
remained  in  the  waste  rock  of  the  dump.  With  the  increasing  de- 
mand came  competition,  for  Russia  and  Italy  soon  entered  the  list 
of  producers.  To  meet  the  requirements  of  economy  it  became  nec- 
essary to  devise  special  machinery  which  would  increase  the  output, 
reduce  the  expense  of  labor,  and  effect  a  better  saving  of  values  in 
lower  grades  and  by-products. 

There  has  been  an  extended  investigation,  and  great  ingenuity  has 
been  shown  in  developing  the  machinery  of  the  large  modem  mills, 
of  which  there  are  now  nearly  a  score  in  connection  with  the  asbestos 
mines  of  Canada. 

Breaking  the  rock  and  picking  out  the  fibrous  pieces  (Nos.  1  and 
2  crude,  according  to  length)  is  generally  called  "cobbing,"  and 
should  be  considered  a  part  of  the  mining  process  before  the  rock 

foes  to  the  mill.  The  mills  diflfer  widely  in  their  machinery,  each 
eing  suited  to  the  special  conditions  it  has  to  meet;  but  the  majority 
of  them  contain  one  or  more  forms  of  rock  breakers  for  the  prelimi- 
nary crushing  of  the  rock.  For  the  final  crushing  rolls  and  fiberizers 
are  used,  and  of  the  latter  the  "  Cyclone,"  now  so  generally  employed, 
must  be  considered  one  of  the  chief  appliances  in  separating  the 
asbestos  and  preparing  it  for  the  pneumatic  processes,  of  whim  the 
screens,  fans,  and  settling  chambers  are  important  parts.  It  should 
be  rioted,  however,  that  in  one  of  the  large  mills  recently  erected  at 
Black  Lake,  Canada,  the  Cyclone  pulverizer  is  entirely  replaocNd  by 
a  series  of  coarse  and  fine  rolls.  Several  other  plants  in  Canada  have 
heretofore  attempted  to  discontinue  the  use  of  the  Cyclone,  but  most 
of  them  have  taken  it  up  again.®  In  some  mills  the  tailings  are 
ground  to  fine  powder  in  pulverizers. 

The  development  of  the  asbestos  industry,  as  far  as  mining  and 
milling  are  concerned,  is  wholljr  Canadian,  but  when  we  consider  the 
manuiactured  products  the  United  States  is  in  advance  of  all  other 
countries. 


•ClrkcU  Fritz,  Canadian  MVn.  Jour.»  February  15,  1008.  p.  11. 
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The  relatively  great  importance  of  the  industry  to  the  United 
States  results  directly  from  the  fact  that  a  number  of  the  largest 
Canadian  mines  are  owned  in  the  United  States  and  that  several  of  the 
owners  have  factories  in  this  country.    The  Keasbey  &  Mattison  Com- 

Eany,  owning  the  Bell  Asbestos  Company  mines  at  Thetford,  Canada, 
as  several  large  factories  at  Ambler,  Pa.  The  H.  W.  Johns-Man- 
ville  Company,  whose  mines  are  near  Danville,  Canada,  has  large 
factories  at  Brooklyn,  N.  Y.,  Milwaukee,  and  West  Milwaukee,  m 
Wisconsin.  The  mme  which  up  to  the  present  time  is  reported  to 
have  produced  more  asbestos  than  any  other  is  the  King  Brothers 
mine  at  Thetford,  controlled  by  a  company  of  which  R.  H.  Martin, 
of  New  York,  is  president.  The  Beaver  Asbestos  Company,  with 
mine  near  Thetford,  is  under  the  same  management.    But  these  com- 

?anies,  the  Dominion  Asbestos  Company,  the  Manhattan  Asbestos 
Jompany,  and  several  other  companies,  all  of  which  are  said  to  be 
controlled  by  American  dapital,  are  not  known  to  be  manufacturers 
in  the  United  States,  though  the  bulk  of  the  raw  material  from  most 
of  their  mines  comes  to  this  country. 

Raw  asbestos  is  imported  free  into  the  United  States,  while  there 
is  a  duty  of  25  per  cent  on  imported  manufactured  asbestos.  In 
Canada  all  the  larger  mines  are  reported  as'  paying  an  annual  license 
of  $500. 

USES. 

The  fundamental  property  of  asbestos,  upon  which  its  use  depends, 
is  its  flexible,  fibrous  structure,  but  coupled  with  this  are  the  scarcely 
less  important  c[ualities  of  incombustibility  and  slow  conduction  of 
heat  and  electricity  when  the  mass  is  fiberized  and  porous,  which 
make  it  valuable  not  only  for  fireproofing,  but  for  insulating  against 
heat  and  electricity. 

It  was  first  used  only  for  spinning  and  weaving,  to  make  incom- 
bustible thread,  yam,  rope,  and  clotn,  and  this  use  has  continued  to 
be  the  most  important  application  ever  since  the  days  of  the  Greeks 
and  Romans.  Only  the  nighest  grades  of  asbestos — Nos.  1  and  2 
crude,  with  best  grade  from  the  mills — can  be  used  for  this  purpose. 
Thread  can  now  be  spun  so  fine  that  it  will  run  about  32,000  feet  to 
the  pound.  The  cloth  is  extensively  employed  for  making  theater 
curtains  and  for  other  fireproof  and  insulating  uses. 

Asbestos  has  been  widely  used  of  late  in  the  electrical  arts  as  a 
basis  of  insulation  which  must  withstand  somewhat  elevated  tem- 
peratures, and  also  as  a  fibrous  binder  for  a  great  number  of  insu- 
lating compositions.  It  has  a  fiber,  practically  the  only  one,  which 
is  of  a  refractory  nature,  and  is  at  the  same  tmie  an  electrical  insu- 
lator of  high  order.  Further,  asbestos  is  not  affected  chemically  by 
many  of  the  active  chemical  agents  likely  to  attack  most  insulations. 
It  is  extensively  used  for  boiler  and  pipe  coverings,  to  prevent  heat 
radiation,  and  its  efficiency  is  greatly  increased  by  developing  the 
cellular  structure  of  the  covering.  It  may  be  rendered  more  efficient, 
too,  by  a  composition  in  which  the  asbestos  acts  as  a  binder  for  some 
good  nonconouctor.  There  are  many  patents  concerning  mixtures 
of  asbestos  with  various  compounds  to  produce  incombustible  and 
insulating  pastes  and  moldable  or  solid  material  suited  to  many  dif- 
ferent purposes.    They  play  an  important  part  in  many  fireproof 
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constructions  where  electricity  and  heat  are  used.  Such  materials 
are  asbestos  building  lumber,  century  shingles,  asbestos  wood,  asbestos 
slate,  asbestic  for  stucco  and  plaster,  and  asbestolith. 

A  mass  of  asbestos  broken  into  fibers  and  then  again  compressed  is 
highly  porous;  but  it  may  be  rendered  not  only  waterproof,  but  an 
especially  effective  insulator  under  conditions  of  varying  moisture, 
by  being  saturated  with  certain  varieties  of  asphalt. 

As  a  nonconductor  of  heat  it  is  used  not  only  in  the  preparation 
of  fireproof  safes  and  vaults,  but  also  for  cold-storage  and  cooling 
structures.  Houses  made  of  asbestos  materials  or  coated  with  asbes- 
tos throughout  are  not  only  warmer  in  winter,  but  cooler  in  summer. 

PRODUCTION  AND  IMPORTS. 

The  United  States  in  1906  produced  1,695  tons  of  asbestos,  but  in 
1907  the  production  decreased  to  653  short  tons,  a  decline  of  over  61 
per  cent.  The  value  of  the  asbestos  (in  part  estimated)  in  1907  was 
$11,899. 

Nearly  all  of  this  output  came  from  the  Sail  Mountain  and  Holly- 
wood mmes  in  Georgia,  which  is  the  only  State  that  furnished  asbestos 
for  the  market  in  1907,  and  nearlj  half  of  the  quantity  produced  was 
exported.  The  asbestos  mined  m  Georgia  is  all  of  the  ampbibole 
varietv.  In  the  following  table  are  given  the  quantity  and  value  of 
the  asbestos  produced  in  the  United  States  annually  since  1890.  With 
these  are  given  the  value  of  the  imported  asbestos,  both  unmanufac- 
tured and  manufactured : 


Annual  jn-oduatUm  and  annual  value  of  imports  of  asbestos  into  the 
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The  production  in  the  United  States  is  now  only  about  1  per  cent 
of  that  of  Canada,  and  its  insignificance  becomes  more  pronounced 
when  the  grade  of  the  material  is  considered.  The  asbestos  mined  in 
the  United  States  is  almost  wholly  of  the  amphiboly  type  and  can  not 
be  used  for  spinning  and  weaving  like  the  nigh-grade  chrysotile  of 
Canada. 

Of  the  imported  unmanufactured  asbestos  practically  all  comes 
from  Canada.    As  to  the  manufactured  asbestos,  however,  the  reverse 
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is  true ;  only  a  small  quantity  comes  from  Canada,  and  of  the  rest,  over 
75  per  cent  comes  from  the  United  Kingdom. 

CANADIAN  PRODUCTION. 
Production  of  at^hesios  in  Canada,  1896-1907. 


Year.  Short  tons. 

1896 10,  891 

1897 • 13, 202 

1898 16, 123 

1899 17, 789 

1900 21, 620 

1901 32,  891 


Year.  Short  tons. 

1902 30,  219 

1903 31,129 

1904 35,635 

1905 50,  670 

1906 59,283 

1907 62, 018 


In  this  table  is  given  the  annual  production  of  Canada  since  1896. 
Except  a  slight  f  afling  off  in  1902  and  1903  the  increase  in  the  produc- 
tion has  been  rapid  and  still  continues.  In  1907  it  reached  a  total  of 
62,018  short  tons,  valued  at  $2,482,984,  besides  28,519  short  1:ons  of 
asbestic,  having  a  value  of  $22,059.  During  the  fiscal  year  ending 
June  30,  1907,<»  there  were  45,544  tons  of  unmanufactured  asbestos 
imported  from  Canada  into  the  United  States.  This  would  seem  to 
show  that  approximately  73  per  cent  (valued  at  about  $1,812,578)  of 
the  total  production  of  Canada  in  1907  came  to  the  United  States. 
During  the  same  period  the  total  importations  of  asbestos  from  Ger- 
many, Italy,  and  the  United  Kingdom — the  onlv  other  countries  from 
which  asbestos  was  obtained — aggregated  only  $1,646  in  value.  More 
than  a  year  ago  it  was  estimated  that  Canada  produced  85  per  cent  of 
the  world's  supply  of  asbestos.  In  1907,  owinff  to  the  large  increase 
in  the  production  of  Canada,  that  country  doubuess  contributed  a  still 
lar^r  percentage  of  the  total  yield  of  the  world,  and  its  controlling 
position  in  the  asbestos  industry  is  apparent. 

Twelve  companies  are  reported  as  producing  asbestos  in  Canada 
in  1907,^  and  four  new  ones  are  making  extensive  preparations  for 
production  in  1908,  so  that  a  much  larger  yield  may  be  expected  for 
1908. 

PRICES  AND  CONBITION8  OF  TRADE. 

In  the  amphibole  asbestos  trade  in  the  United  States  there  was  a 
decline  of  about  10  per  cent  in  1907,  though  the  price  ranged  about 
$18  per  ton,  a  figure  somewhat  higher  than  that  for  1906. 

The  demand  for  the  best  grades  of  chrysotile  asbestos  has  kept 
ahead  of  the  supply.  Some  of  the  manufacturers  report  that  the  best 
grades  can  not  be  bought  in  the  open  market,  and  that  the  high  prices 
have  a  tendency  to  restrain  the  progress  of  the  industry.  The  range 
of  prices  for  the  various  grades  reported  by  a  number  of  firms  is  as 
follows : 

No.  1  crude  asbestos per  toii__  $275-^350 

No.  2  crude  asbestos do 150-  200 

Asbestos  fiber  (according  to  grading) do 25-  150 

Fines  (according  to  grading) do 10-    25 

The  special  features  of  interest  regarding  the  industry  in  Canada 
during  1907  are  said  to  have  been  increased  output,  higher  prices, 
and  further  consolidation  of  mining  interests.^ 


•Bureau  of  Statistics,  Department  of  Commerce  and  Labor. 
»McLei8ch,  John,  Mining  World,  March  14,  1908,  p.  445. 
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NOTES  ON  THE  ASBESTOS  DEPOSITS  OF   THE  UNITED 

STATES. 

GENERAL  STATEMENT. 

It  is  a  matter  of  deep  regret  that  the  United  States  is  unable  to 
supply  from  its  own  mineral  resources  the  great  and  increasing 
demand  for  asbestos.  Prospectors  aware  of  its  value  are  looking 
for  asbestos  at  manj  places;  and  since  it  is  the  primary  object  of  this 
publication  to  consider  production,  it  should  note  not  only  the  mines 
now  producing,  but  also  the  active  prospecting  in  regions  where  as- 
bestos is  known  to  occur,  in  anticipation  of  possible  future  produc- 
tion. The  best  asbestos  is  chrysotile,  and  it  forms  cross-fiber  veins 
in  serpentine.  The  serpentine  inclosing  the  veins  may  contain  much 
short  fiber.  All  serpentine  areas  should  therefore  be  prospected  for 
asbestog.  The  most  promising  masses  are  those  associated  with  other 
old  crystalline  rocks  which  have  been  subjected  to  a  succession  of 
crushing  stresses  during  several  mountain-building  epochs. 

Owing  to  the  great  variation  in  the  rocks,  it  is  difficult  to  g^ive 
definite  data  for  determining  a  workable  property,  but  a  most  im- 
portant feature  is  the  abundance  of  cross-fifer  veins  from  which 
the  crude  fiber  may  be  obtained.  That  is  not  essential,  however, 
for  in  a  number  of  Canadian  mines  no  crude  is  produced,  but  the  mill- 
ing rock  is  rich  in  short  fiber. 

According  to  F.  Cirkel,<»  in  a  few  mines  working  rich  ground  the 
quantity  of  Nos.  1  and  2  crude  can  be  put  down  as  from  1  to  2  per 
cent  of  the  total  rock  mined.  An  average  of  the  milling  rock  lur- 
nished  by  the  mines  may  be  taken  as  from  30  to  60  per  cent  of  all 
rock  mined,  with  a  minimum  of  20  per  cent  and  a  maximum  of  70 
per  cent ;  and  of  the  rock  milled,  from  6  to  10  per  cent  is  extracted 
as  fiber.  These  percentages  afford  an  approximate  basis  for  judging 
of  prospects,  but  apply  only  to  serpentine. 

Prospecting  amphibole  asbestos,  especially  of  the  slip-fiber  and 
cross-fiber  types,  is  not  encouraging.  They  mav  be  regarded  perhaps 
as  unpromising  features,  for  the  most  successfully  mmed  amphibole 
asbestos  is  the  mass-fiber  type,  where  slip  and  cross  fiber  are  prac- 
tically absent.  In  the  southern  Appalachians  intruded  masses  of 
pyroxenite,  altered  to  mass  fiber,  may  be  much  more  common  than 
now  supposed.  They  are  frequently  so  weathered  as  to  afford  no 
solid  outcrop,  but  generally  contribute  asbestos  fiber  to  the  soil,  and 
may  thus  be  discovered. 

DEPOSITS   BY   STATES. 
GEORGIA. 

Sail  Mountain. — The  asbestos  production  of  the  United  States  has 
never  been  large,  and  the  principal  part  of  it  for  over  a  dozen  years 
has  come  from  the  Sail  Mountain  mine,  in  Georgia.  Operations  began 
at  this  point  about  1894.  A  mill  was  built,  including,  with  numerous 
accessories,  two  Raymond  pulverizers.  The  mill  has  a  capacity  of 
about  10  tons  a  day.  Two  grades  of  material  are  produced,  depend- 
ing upon  the  quality  of  the  material  furnished  the  mill. 

"  Asbestos,  Its  occurrence,  exploitation,  and  uses,  p.  78. 
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The  asbestos  mined  at  Sail  Mountain  is  mass  fiber.  It  is  of  an  en- 
tirely different  type  from  the  most  part  of  that  mined  elsewhere  in  the 
United  States  or  Canada.  The  rock  is  amphibolite;  its  whole  mass 
is  made  up  of  groups  or  bundles  of  more  or  less  radial,  fibrous  as- 
bestos, which  ranges  in  length  from  IJ  inches  down  to  a  small  frac- 
tion of  an  inch.  These  radial  fibers  tend  to  form  spherical  bunches, 
but  with  interferent  crystallization  these  bodies  are  onljr  imperfectly 
developed,  and  in  most  cases  the  radial  structure  is  lost  in  an  irregu- 
lar accumulation  of  fibrous  sheaves  or  bunches  running  in  all  direc- 
tions and  giving  the  rock  an  aspect  of  coarse  granular  crystallization. 
None  of  tne  fibrous  amphibohte  masses  are  schistose,  though  near 
the  edge  they  sometimes  pass  into  talc  schist  with  definite  fissile 
structure. 

The  fibrous  amphibolite,  composed  of  anthophyllite  *  where  best 
developed  and  freshest  in  the  Sail  Mountain  mines,  is  ^ayish  white, 
and  comjposed  so  largely  of  asbestos  fiber  that,  accordmff  to  the  es- 
timate of  the  superintendent,  Mr.  S.  B.  Logan,  consideral)ly  over  90 
per  cent  of  the  ori^nal  rock  is  realized  as  fiber.  Besides  a  little  talc 
and  carbonate  of  lime,  the  best  rock  contains  numerous  small  grains 
of  pyrite  and  magnetite,  which  upon  alteration  stain  the  fiber  brown 
with  iron  oxide,  and  in  the  course  of  time  the  whole  mass  softens 
without  losing  its  fibrous  structure.  The  tensile  strength  of  the  fiber 
is  reduced  in  this  change,  but  sufficient  strength  still  remains  to  make 
the  fiber  useful  as  a  bmder  when  mixed  with  other  material.  The 
occurrence  and  persistence  of  these  masses  of  fibrous  amphibolite 
is  a  matter  of  prime  importance,  and  the  mines  at  Sail  Mountain 
throw  consideralble  light  upon  the  subject.  Within  an  area  a  little 
more  than  an  eighth  of  a  mile  square  there  are  six  separate  masses, 
each  one  roughfy  elliptical  in  shape.  Three  of  these,  embracing 
the  most  important,  are  in  line,  with  their  longer  axes  approximately 
parallel  ana  running  N.  80°  E.  They  are  all  embedded  in  gneiss, 
which  is  well  exposed  at  many  points  in  the  mine  and  in  places 
appears  to  be  cut  by  the  amphibolite  as  an  eruptive. 

The  largest  mass  of  ampnibolite  (the  origmal  discovery)  had  a 
length  of  Syout  75  feet  and  a  width,  near  the  middle,  of  50  feet.  It  is 
nearly  mined  out  at  a  depth  of  50  feet,  and  unless  the  small  remnant 
at  the  southwest  comer  shows  connection  downward,  as  seems  improb- 
able from  the  course  of  the  walls  eicposed,  the  mass  is  completely  cut 
off  below  bv  the  gneiss.  The  two  smallest  masses  have  been  completely 
removed,  snowing  a  continuous  exposure  of  the  decomposed  gneissoia 
rocks  beneath.  The  relations  of  the  three  remaining  amphibolite 
bodies  to  the  gneiss  have  not  been  fully  determined.  The  quality  of 
the  remaining  bodies  is  inferior  to  that  of  the  largest  body,  but  they 
will  supply  uiQ  mill  for  some  years  to  come. 

Cleveland  and  Soque. — Near  Cleveland,  5  miles  southwest  of  Sail 
Mountain,  there  is  a  group  of  comparatively  small  undeveloped 
masses  of  fibrous  amphibolite,  like  that  of  Sail  Mountain.  These  are 
in  a  belt,  trending  about  N.  41°  E.  almost  directly  toward  the  Sail 
Mountain  locality.  They  are  surrounded  by  gneiss.  The  Sail  Moun- 
tain Company  owns  this  property  and  hauls  the  material  to  the  Sail 
Mountain  mill. 


>  A  brief  account,  includinir  chemical  analyses,  of  the  asbestos  of  Sail  Mountain  and 
.._ier  localities  in  Georgia,  was  published  by  G.   P.   *'       ""   *     ""  "'  '     * 

U.  S.  National  Museum,  vol.  18,  1895,  pp.  282-291. 
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Near  Soque,  7  miles  northeast  of  Sail  Mountain,  are  several  small 
areas  of  exposed  amphibolite  with  short  fiber.  The  amphibolite  is 
here  associated  in  the  same  ledge  with  a  fresh  rock  that  is  composed 
chiefly  of  a  mineral  which  appears  to  be  pyroxene  or  olivine,  with 
numerous  acicular  crystals  and  fibrous  bundles  of  orthorhombic 
amphibolite,  probably  anthophyllite.  .  The  rocks,  like  those  of  Bed- 
ford and  Rocky  Mount,  Va.,  and  unlike  those  of  Sail  Mountain  and 
Cleveland,  Ga.,  have  been  sheared  and  locally,  on  the  planes  of  shear- 
ing, contain  considerable  slip  fiber,  which  attracted  the  attention  of 
the  prospectors.  The  strike  of  the  amphibolite  belt,  as  well  as  the 
plane  of  shearing,  is  approximately  N.  70°  W.  Several  other  locali- 
ties of  the  same  material  occur  farther  northeast,  in  Habersham  and 
Rabun  counties.  One  of  them,  the  Miller  property,  was  worked 
many  years  ago;  but  as  far  as  known  they  are  not  of  economic 
importance. 

Hollyioood  mine. — ^A  small  production  of  asbestos,  in  1907,  is 
reported,  by  the  National  Asbestos  Company,  from  a  mine  near  Holly- 
wood, in  Habersham  County,  Ga.,  where  a  new  mill  was  operated 
for  a  few  months  and  then  closed.  The  rock  is  firm  and  compara- 
tively fresh.  The  least-altered  portion  is  composed  of  coarse  gran- 
ular pyroxene  and  acicular  fibrous  amphibolite  (asbestos),  with  much 
talc,  chlorite,  and  magnetite. 

VIRGINIA. 

Bedford  County. — ^Virginia  has  been  reported  as  a  producer  of 
asbestos  for  a  number  of  years,  but  it  did  not  produce  anv  in  1907. 
The  mines,  now  inactive,  are  located  in  Bedford  and  Franklin  coun- 
ties, and  the  mill  at  Bedford  City  for  fiberizing  the  material  is  closed. 

The  Bedford  asbestos  mines  are  on  the  Hubbard  farms,  12  miles 
south  of  Bedford  City,  and  are  spread  over  two  areas,  one  of  about  2 
acres  and  the  other  of  5  acres. 

The  asbestos  rock  is  of  two  types.  One  type,  like  that  of  Sail 
Mountain,  Georgia,  is  composed  essentially  of  norous  amphibole,  and 
the  other  is  a  peridotite  composed  chiefly  of  a  granular  mmeral  which 
appears  to  be  olivine,  with  numerous  acicular  crystals  and  fibrous 
bundles  of  anthophyllite. 

In  the  amphibolite  the  fibers  are  arranged  in  groups  or  bundles 
lying  in  all  directions — mass  fiber  similar  to  that  of  the  Sail  Moun- 
tain mines  in  Georgia.  Only  a  small  mass  of  it  occurs  in  the  Bed- 
ford region.  In  the  northern  part  of  the  area,  northeast  of  Mrs. 
Hubbard's  house,  a  vertical  dike-like  mass  of  it  5  feet  in  width,  with 
a  strike  N.  80°  W.  lies  parallel  to  the  schistosity  between  masses  of 
pyroxene-hornblende  schist.  It  seems  most  probable  that  the  amphi- 
bolite, composed  of  mass-fiber  asbestos,  at  Bedford,  Va.,  and  Sail 
Mountain,  Georgia,  is  derived  from  pyroxenite,  but  the  evidence  fav- 
oring this  view  can  not  be  considered  in  this  paper. 

Tlie  peridotite  type  of  asbestos  rock  is  cut  oy  a  few  small  veins  of 
cross-fiber  anthophyllite  from  one-eighth  to  three-fourths  of  an 
inch  in  length.  The  fiber  is  flexible  and  somewhat  elastic,  but  it  has 
numerous  cross  fractures,  and  unlike  chrysotile,  it  is  relatively  short 
and  brittle. 

This  rock  is  cut  also  by  occasional  planes  of  shearing,  alonff  which 
there  have  been  developed  veinlike  masses  of  slip  fiber,  which  lie  par- 
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allel  to  the  plane  of  slipping.  These  are  the  masses  that  attract  the  at- 
tention of  tlie  prospectors,  and  are  the  parts  that  have  been  mined  out. 
They  are  locally  18  inches  in  thickness,  and  have  a  length  along  the 
strike  of  about  30  feet.  How  far  they  have  been  followed  in  depth 
could  not  be  learned,  as  the  holes  were  filled  with  water  at  the  tune 
of  the  writer's  visit.  These  masses  of  slip  fiber  are  very  irregular, 
and,  as  far  as  yet  known,  of  so  small  extent  as  to  furnish  a  very  imre- 
liable  basis  of  mining  operations. 

Franklin  County. — A  small  quantity  (40  tons)  of  slip  fiber  has 
been  mined  near  IRocky  Mount  in  Franklin  County.  The  vein,  with 
strike  S.  50°  E.  and  steep  dip  to  the  northeast,  lies  parallel  to  the 
schistose  structure  of  the  inclosing  amphibolite.  It  has  been  mined 
out  in  a  shaft  nearly  40  feet  in  depth.  The  amphibolite  is  much 
altered.  Its  principal  constituent  is  acicular  crystals  and  fibrous 
bunches  of  a  colorless  mineral  with  cleavage  like  amphibole.  It  looks 
very  like  anthophyllite,  but  has  inclined  extinction  and  is  probably 
tremolite. 

All  of  the  asbestos-bearing  rocks  of  the  Rocky  Mount  region  are 
practically  amphibolite.  Locally  it  contains  some  olivine  and  is 
much  altered  to  chlorite  and  serpentine.  In  none  of  the  outcrops 
prospected  does  the  amphibolite  contain  a  sufficiently  large  per- 
centage of  asbestos  to  indicate  clearly  the  probability  of  profitable 
mining. 

There  are  two  belts  of  amphibolite  lying  between  masses  of  mica 
schist,  which  has  remarkably  regular  cleavage,  so  that  it  can  be  split 
into  thin  slabs  yards  in  extent  and  has  been  quarried  for  curbinjg  and 
flagging.  The  schistose  structure  is  not  nearly  so  prominent  m  the 
ampnibolite  as  in  the  neighboring  mica  schist. 

VERMONT. 

The  formations  which  in  Canada  contain  valuable  deposits  of  asbes- 
tos extend  southwest  into  Vermont,  where  similar  masses  of  serpen- 
tine with  considerable  asbestos  are  known  to  occur.  They  were  tnor- 
oughly  prospected  some  years  ago,  and  regarded  as  sumciently  en- 
couraging to  warrant  the  erection  on  the  southeastern  slope  of  Mount 
Belvidere  of  a  large  mill  for  the  extraction  of  fiber,  but  the  attempt 
was  unsuccessful. 

Another  endeavor  is  now  in  progress  by  the  Lowell  Lumber  and 
Asbestos  Company.  A  mill  was  erected  in  1907  on  what  was  for- 
merly known  as  the  Tucker  property,  which  contains  a  type  of  sepa- 
rating machinery  different  from  that  of  the  Canadian  mills.  Al- 
thou^  not  completed  in  time  to  produce  any  marketable  fiber  in  1907, 
it  began  operations  early  in  1908,  and  when  seen  in  operation.  May  5, 
1908,  a  carload  of  fiber  had  already  been  shipped  for  the  manufacture 
of  paper. 

TEXAS. 

At  Dallas,  Tex.,  a  small  percentage  of  asbestos  mixed  with  other 
ingredients  is  used  to  make  asbestos  paint.    The  asbestos  is  a  dull- 

freenish  amphibole,  possibly  actinolite,  for  it  has  inclined  extinction, 
t  is  said  to  be  obtained  in  Texas  and  appears  to  be  used  only  in  the 
manufacture  of  asbestos  paint. 


720  MINERAL.  BBSOUBCES. 

WYOMING. 

Active  prospecting  continues  in  the  Casper  region,  Wyoming. 
Many  claims  have  been  taken  up  and  consolidated  under  a  few  com- 
panies, but  as  yet  there  is  no  regular  production  nor  are  there  any 
mills  in  the  course  of  erection.  Some  oi  the  hand-cobbed  material  has 
been  fiberized  and  used  successfully  in  Denver  for  manufacturing  pipe 
covering. 

There  are  two  districts  of  asbestos-bearing  rocks  in  the  Casper 
region — one  on  Casper  Mountain,  9  miles  directly  south  of  Casper, 
embracing  approximately  an  area  equal  to  three  sections,  and  the 
other  half  as  large,  on  Smith  Creek,  30  miles  southeast  of  Casper. 

In  both  districts  the  asbestos  occurs  in  serpentine  almost  wholly  in 
the  form  of  cross-fiber  veins.  It  is  chiefly  chrysotile,  but  the  fact  that 
some  of  it  has  a  considerable  degree  of  brittleness  suggests  that  it  may 
be  amphibole.  This  is  true  especially  of  the  smallquantity  of  slip 
fiber  which  occurs  sporadically  in  the  serpentine.  The  veins  of 
asbestos  rarely  attain  2  inches  in  thickness.  The  larger  ones  are  gen- 
erally jointed  or  banded  parallel  to  the  vein  walls,  thus  parting  the 
fiber  into  shorter  lengths.  The  most  common  type  of  asbestos-bearing 
rock  is  banded  by  numerous  minute  parallel  veins  of  asbestos,  which 
range  from  a  mere  fiber  to  one- fourth  inch,  rarely  one-half  inch,  in 
thickness.  These  cross-fiber  veins  are  so  abundant  in  places  that  they 
form  from  20  to  50  per  cent  of  the  banded  rock.  The  oelts  of  banded 
rock  range  from  a  foot  to  several  feet  in  thickness. 

Much  of  the  serpentine  is  covered  by  soil.  Weathering  is  deep  and 
impairs  the  asbestos  near  the  surface.  The  best  exposures  of  fiber  are 
in  some  of  the  deeper  shafts.  This  does  not  mean  that  the  quantity  of 
asbestos  increases  with  the  depth,  but  to  some  eirtent  the  quality  may 
improve. 

The  highest  grades,  Nos.  1  and  2  crude,  are  practically  absent  from 
most  of  the  area  alreadv  prospected,  but  there  are  locally  considerable 
masses  of  rock  suitable  for  milling.  They  constitute,  however,  a 
small  percentage  of  the  whole  body  of  the  serpentine. 

The  serpentme  is  cut  by  the  granite  of  the  same  region,  and  al- 
though the  intrusion  of  the  granite  may  be  regarded  as  resulting  in 
the  formation  of  much  of  the  asbestos,  yet  it  must  not  be  forgotten  that 
the  granite  limits  the  serpentine. 

ARIZONA. 

The  Grand  Canyon  asbestos  deposits  of  Arizona  have  been  described 
in  part  by  Dr.  J.  H.  Pratt  in  Mineral  Resources  for  1904,  where  he 
gives  an  account  of  the  deposits  near  the  bottom  of  the  canvon,  about 
20  miles  east  of  Grand  Canyon  station  on  the  Santa  Fe  Eailway. 

Within  the  last  few  years  similar  deposits  have  been  found  on  the 
north  side  of  the  canyon,  25  miles  northwest  of  Grand  Canyon  sta- 
tion, in  the  vicinity  of  Bass  Ferry.  The  Grand  Canyon  at  tms  point 
is  4,500  feet  deep,  and  the  asbestos  occurs  about  450  feet  above  the 
bottom.  When  the  river  is  low,  it  is  crossed  in  a  rowboat,  but  when 
it  is  high  by  means  of  a  suspended  car.  The  most  direct  line  of  trail, 
when  completed,  will  be  about  8  miles  long,  and  transportation  up  to 
the  rim  is  effected  by  means  of  burros,  each  animal  carrying  about  90 
pounds. 
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The  Grand  Canyon  exposes  an  excellent  section  of  the  Carbo- 
niferous, Cambrian,  Algoiudan,  and  Archean  rocks.  The  Algonkian 
is  markedly  unconiormable  with  the  overlying  Cambrian  as  well  as 
the  underlying  Archean,  and  forms  a  wedge-shaped  mass  with  its 
edge  alon^  the  canyon  near  its  bottom  and  tnickening  rapidly  to  the 
north.  Tne  asbestos  occurs  in  the  basal  portion  of  the  Algonkian. 
This  is  made  up,  first,  of  a  few  feet  of  siliceous  conglomerate  over- 
lain by  about  60  feet  of  variously  colored  fine  shahr  beds,  locally 
calcareous  or  serpentinous.  Then  follows  16  feet  of  whitish  lime- 
stone containing  layers  and  nodules  of  serpentine  with  more  or  less 
asbestos.    Above  the  asbestos  limestone  comes  a  heavy  layer  of  com- 

f)act  diabase  about  200  feet  thick,  and  above  the  diabase  is  a  bed  of 
imestone  and  shaly  rocks  similar  to  those  immediately  below  the 
diabase.  A  little  asbestos  may  be  seen  in  the  limestone  above  the 
diabase,  but  it  is  much  more  abundant  in  the  lower  limestone. 

The  asbestos-bearinff  limestone  below  the  diabase  varies  consid- 
erably from  place  to  place,  but  for  the  most  part  has  approximately 
the  following  section : 

Section  of  <uhe8t09-hearing  limestone  in  Qrand  Canyon,  Arizona. 

Ck)nipact  limestone 1.8 

Serpentine  with  veins  of  asbestos 1.2 

Banded  whitish  limestone 12.0 

The  upper  and  lower  portions  of  the  limestone  may  contain  some 
bands  and  nodules  of  serpentine,  but  the^  are  not  as  persistent  as  the 
intermediate  layer  of  serpentine,  in  which  is  found  nearly  all  the 
asbestos.  It  occurs  in  cross-fiber  veins  which  lie  parallel  to  the  bed- 
ding in  the  limestone. 

The  cross-fiber  veins  range  from  a  small  fraction  of  an  inch  to 
about  3  inches  in  width,  and  are  remarkable  for  their  golden-yellow 
color  as  well  as  for  the  tensile  strength  of  the  fiber. 

The  overlying  diabase  looks  unaltered,  and  at  its  contact  with  the 
limestone  is  distinct,  except  where  the  top  of  the  limestone  is  ser- 
pentine. 

The  facts  observed  in  the  field  appear  to  indicate  that  the  serpentine 
which  includes  the  asbestos  (chrysotile)  is  derived  from  some  min- 
eral in  the  limestone  and  not  from  the  diabase.  Conclusive  evidence 
concerning  its  derivation  can  not  be  obtained  until  the  rocks  are 
examined  in  the  laboratory.  If  the  suggested  conclusion  proves  to 
be  true,  the  Grand  Canyon  asbestos  affords  a  type  quite  different  in 
origin  from  any  yet  found  at  other  localities  m  the  United  States. 

Four  asbestos  claims  have  been  taken,  one  on  the  upper  and  three 
on  the  lower  limestone,  along  which  the  thin  belt  of  included  asbestos- 
bearing  serpentine  has  been  prospected  in  a  number  of  shallow  open 
cuts  for  over  half  a  mile.  The  continuity  of  the  narrow  asbestos 
belt  is  very  irregular,  and  disappears  locally;  but  it  is  abundant 
enough  in  places  to  suggest  the  probability  that  Nos.  1  and  2  crude 
fiber  carefully  selected  rrom  the  veins  may  be  mined  to  a  small  extent 
at  a  profit.  1\  does  not  seem  at  all  probable,  however,  considering 
the  limited  quantity,  location,  and  distribution  of  the  deposit,  that 
it  would  pay  to  mill. 
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CALIFORNIA. 

Prospecting  continues  in  the  large  mass  of  serpentine  cut  by  the 
canyon  of  American  River,  2  miles  east  of  Towle,  on  the  Southern 
Pacific  Kailroad  in  Placer  County,  Cal.  The  canyon  is  more  than 
1,000  feet  deep  and  affords  excellent  exposures.  Several  tunnels 
have  been  run  into  the  steep  slope  to  the  depth  oi  100  feet  or  more. 
Small  veins  of  short  cross  fiber  and  irregular  sheets  of  strong  flexible 
slip  fiber  have  been  discovered,  but  they  are  too  sparsely  distributed 
to  be  mined  with  profit  for  the  fiber  alone. 

THE  PHILIPPINES. 

In  the  Philippine  Journal  of  Science,  also  in  the  Far  Eastern  Re- 
view for  June,  1907,  Mr.  Warren  D.  Smith  gives  an  account  of  pros- 
Eects  of  asbestos  in  Ilocos  Norte,  in  the  northern  part  of  tiie  island  of 
<uzon.  There  has  been  no  production,  nor,  indeed,  much  definite 
prospecting.  It  is  certain,  however,  that  there  is  a  large  mass  of 
pyroxenite  and  serpentine  in  that  region,  and  it  contains  locally  some 
asbestos,  part  of  which  is  fibrous  serpentine,  but  most  of  it  is  of  the 
a-mphibole  type.  It  appears  that  the  asbestos  is  sufficiently  abundant 
to  justify  thorough  prospecting  with  a  view  to  determining  its  work- 
ability. 


ASPHALT  AND  BITUMINOUS  ROCK. 


By  Joseph  A.  Tafp. 


rNTRODUCTION. 

The  tenn  asphalt  is  commonly  used  to  denote  the  various  forms  of 
bitumen  in  the  natural  and  refined  states.  The  natural  semiliquid 
or  viscous  bitumen  is  called  maltha,  mineral  tar,  or  brea.  A  similar 
and  often  more  liquid  form  extracted  from  bituminous  rock  is  termed 
mastic.  A  closely  related  bitumen  is  recovered  as  ^  by-product  in 
the  distillation  of  certain  crude  asphaltic  petroleums,  ana  is  known 
in  the  trade  as  oil  asphalt.  Of  tne  oil  asphalts  there  are  several 
grades,  termed  **A/'  **B^''  '*C,''  etc.,  according  to  state  of  refinement, 
grade  "A''  being  the  highest.  In  addition  to  these  uses,  the  term 
asphalt  is  employed  broadly  to  include  a  series  of  soUd  hydrocarbons 
or  asphaltites  known  as  gilsonite,  elaterite,  grahamite,  "tabbyite,'' 
and  other  related  hard  asphaltic  substances.  Ozokerite,  a  mineral 
wax,  is  a  natural  paraffin,  and  has  been  classed  statistically  with 
asphalts. 

It  appears  that  there  are  gradations  between  the  various  species 
of  both  viscous  and  soUd  aspnalts,  depending  upon  the  composition 
and  relative  quantities  of  tne  more  volatile  constituents.  At  one 
end  of  the  series  the  percentage  of  volatile  oil  is  so  large  that  the 
asphalt  is  essentially  nuid,  whue  at  the  other  the  volatile  matter  is 
so  small  that  the  mineral  is  not  convertible  by  the  use  of  solvents 
into  a  commercialproduct.  Such  is  the  state  of  a  species  of  grahamite 
foimd  in  eastern  Oklahoma. 

The  term  bituminous  rock  is  used  to  designate  all  kinds  of  rock, 
whether  in  the  friable  or  soUd  state,  that  contain  an  appreciable 

Quantity  of  bitumen  or  asphalt  intermingled  with  their  particles, 
bituminous   rock   therefore   includes   asphaltic  earth,  sand,  sand- 
stone, shale,  limestone,  etc. 

OCCURRENCE. « 

The  asphaltic  hydrocarbons  occur  naturally  in  three  principal 
forms,  (1)  in  the  viscous,  semiUquid  state,  filling  interstices  and 
cavities  in  rocks  of  almost  every  class,  but  most  abundantly  in  sand 
as  asphaltic  sand  and  in  sandstone  and  Umestone  strata  because  of 
their  great  porosity:  (2)  as  viscous  and  semiUquid  tenacious  exuda- 
tions from  the  earth,  either  directly  from  the  exposed  bituminous 
rock  or  from  subterranean  passages;  (3)  as  soUd!s  in  the  form  of 

a  For  more  complete  information  as  to  asphalt  deposits  see  Asphalt  and  bituminous  rock  deposits  of 
the  United  States:  Twenty-second  Ann.  Kept.  U.  S.  ueol.  Survey,  pt.  1, 1901,  pp.  219-4S2. 
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veins  or  cavities  cutting  across  or  extending  between  beds  of  rock. 
The  asphalts  are  found  in  commercial  quantity  in  or  associated  wdth 
sedimentary  rocks  of  almost  all  kinds  and  of  all  ages,  from  the  Ordo- 
vician  to  the  Pleistocene.  They  are  found  in  smaller  Quantity 
impregnating  certain  schists  and  occasionally  in  igneous  rocks. 

jBituminous  rock, — Extensive  deposits  of  asphaltic  shale  and  sand- 
stone are  found  in  CaUfomia  in  and  contiguous  to  the  oil  fields  from 
the  vicinity  of  Santa  Cruz  southeastward,  generally  parallel  with  the 
coast  line.  The  bitumen  permeates  porous  sandy  strata,  and  exudes 
at  the  surface  from  highly  bituminous  oil-bearing  deposits.  The 
asphalt  in  this  region  appears  for  the  most  part  to  be  a  residue  by 
natural  distillation  at  or  near  the  surface  of  the  earth  from  the  same 
crude  oil  that  yields  the  oil  asphalt. 

Utah  contains  large  deposits  of  both  asphaltic  limestone  and  sand- 
stone. Those  probably  of  greatest  purity  and  highest  quaUty  are 
the  asphaltic  Umestones  in  tne  vicinity  of  Indian  and  Lake  canyons 
in  Strawberry  Creek  valley,  Wasatch  County;  on  Tie  Fork  of  Soldier 
Creek,  northwest  of  Tucker  Station,  on  the  Rio  Grande  Western 
Railroad,  Utah  Coimty;  and  between  Soldier  and  Diamond  creeks, 
a  few  miles  northeast  of  Thistle  Jimction,  in  the  same  county. 
Similar  deposits  of  bituminous  Umestone  are  known  near  the  head  of 
Whittemore  Canyon,  north  of  Sunnyside,  in  Carbon  County.  In 
Strawberry  Creek  valley,  especially,  the  bituminous  rock  seems  to 
be  associated  with  veins  of  elaterite,  and  it  is  probable  that  the 
asphalt  contained  in  the  Umestone  partakes  of  the  nature  of  elaterite 
or  gilsonite.  The  brea  or  natural  gum  that  exudes  from  the  bitu- 
minous rock  at  certain  localities  in  Wasatch  and  Carbon  counties 
is  notably  tenacious  and  appreciably  elastic.  Bituminous  sandstone 
is  reported  in  Uinta  County,  east  and  northwest  of  Jensen,  and  in 
the  Book  Cliffs,  toward  the  sources  of  Willow  and  Whittemore  creeks, 
in  Carbon  County.  These  bituminous  rock  deposits  are  flat-lying, 
and  are  usually  accessible  from  the  sides  of  the  canyons  and  valleys. 
All  of  the  bituminous  rock  deposits  of  Utah  at  present  known  are 
contained  in  formations  of  Tertiary  age  and  occur  in  or  near  the 
boundaries  of  the  Uinta  Basin. 

Extensive  deposits  of  bituminous  rock  are  found  in  Oklahoma. 
Flat-lying  strata  of  bituminous  sand  occur  in  eastern  Stephens,  in 
Jefferson,  and  in  western  Carter  counties  in  supposed  Permian  strata. 
Notable  deposits  occur  near  Loco  and  Asphaitum.  Asphaltic  sand- 
stones, more  or  less  steeply  inclined,  are  found  in  Carboniferous  rocks 
near  Woodford,  Ardmore,  Buckhom,  and  Fitzhugh.  Bituminous 
sandstone  and  limestone  in  large  quantity  and  of  considerable  rich- 
ness are  found  at  Gilsonite  and  near  Sulphur  and  Dougherty,  in  Mur- 
ray County,  in  rocks  of  Ordovician  age. 

Bituminous  rock  is  found  in  Texas  as  an  asphaltic  sand  and  lime- 
stone occurring  in  the  basal  Cretaceous  rocks  in  Burnet  and  Mon- 
tague counties,  as  asphaltic  limestone  of  upper  Cretaceous  age  in 
Nueces  County,  and  as  the  asphaltic  limestone  of  Uvalde  County, 
which  appears  to  be  of  greater  importance  at  the  present  time  than 
the  bituminous  sandstone.  This  limestone  is  very  porous,  the  inter- 
stices and  cavities  containing  a  semiUquid  asphalt  equal  to  about  15 
per  cent  of  the  whole  rock. 

The  asphalts  of  Kentucky  occur  as  bituminous  impregnations  of 
ffat  Carboniferous  sandstones,  chiefly  in  the  western  part  ol  the  State, 
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and  principally  in  Breckenridge,  Grayson,  Edmonson,  Warren,  and 
Logan  counties. 

Asphaltic  sandstone  of  probable  commercial  value  is  found  in  south- 
western Wyoming,  sec.  15,  T.  15  N.,  R.  118  W.  The  bed  is  6  feet 
thick,  and  its  areal  extent  is  not  known.  Another  asphaltic  sand- 
stone of  similar  quaUty  and  of  the  same  thickness  occurs  in  the  B^- 
hom  Basin,  northern  Wyoming,  sees.  28,  29,  32,  and  33,  T.  52  N.,  K. 
89  W. 

Asphaltic  sands  of  Cretaceous  age  occur  in  the  lower  Cretaceous 
near  Wolf  Creek,  Pike  County,  Ark.  Bituminous  sandstone  of  Car- 
boniferous age  has  been  develooed  commercially  in  the  vicinity  of 
Higginsville,  Lafayette  Coimty,  Mo.,  and  bituminous  rock  has  oeen 
reported  from  Fmton  County,  Ga.  Presumably  for  trade  reasons 
bituminous  rock  deposits  are  not  exploited  at  the  present  time  in 
these  three  States. 

Brea. — ^Brea,  the  natural  plastic  asphalt,  has  not  been  found  in 
the  United  States  in  sufficient  Quantity  to  warrant  profitable  exploi- 
tation. It  is  widely  distributed  in  the  CaUfomia  oil  fields,  where  it 
is  formed  at  the  surface  of  the  earth  by  evaporation  of  the  Ughter 
oils  from  seepage  of  crude  petroleum.  In  Oklahoma  it  exudes  at 
many  places  from  bituminous-rock  deposits,  but  in  smaller  quantities. 

oil  asph/dU. — Certain  crude  petroleums  of  the  CaUfomia  and  Texas 
coast  regions  and  in  the  Kansas  and  Oklahoma  oil  fields  contain 
quantities  of  asphalt  in  solution.  Some  of  these  crude  oils  are  said 
to  contain  over  35  per  cent  of  oil  asphalt,  the  asphalt  being  so  abun- 
dant as  to  be  an  essential  commodity  in  their  commercial  treatment. 

Oilsonite.—^ilsonite  is  the  most  abundant  of  all  the  known  hard 
asphalt  substances  in  the  United  States.  It  is  found  in  northeastern 
Utah,  in  Uinta  and  Wasatch  coimties,  where  it  occurs  in  vertical 
gash  vei:pLS  or  fissures,  cutting  across  nearly  flat  Tertiary  rocks.  The 
veins  of  gilsonite  bear  in  general  northwest-southeast  directions,  and 
vary  in  width  from  thin  stringers  to  several  feet.  At  one  locality  a 
vein  18  feet  thick  has  been  reported.  The  same  vein  extends  for 
several  miles  with  thicknesses  varying  from  4  to  12  feet.  The  hori- 
zontal length  of  some  of  these  veins  is  known  to  be  many  miles,  but 
their  vertical  depth  as  a  rule  is  unknown.  The  best  known  of  the 
thicker  deposits  of  gilsonite  in  Utah  are  in  the  central  part  of  the 
Uinta  Basin,  on  both  sides  of  White  River  valley.  Notable  localities 
are  near  Dragon  and  on  the  north  side  of  Wnite  River  near  the 
Colorado  State  line.  Other  important  deposits  are  at  Pariette,  near 
Fort  Duchesne,  and  northwest  of  Fort  Duchesne. 

Some  of  the  gilsonite  veins  in  Utah,  in  White  River  valley,  extend 
into  Colorado.  Veins  of  similar  species  of  asphalt  occur  in  Willow 
Creek  valley,  near  the  north  side  of  Middle  Park,  in  Grand  Coimty 
Colo. 

Grdhamite. — ^A  solid  asphalt  that  is  closely  related  to  grahamite, 
and  is  known  in  the  trade  as  grahamite,  occurs  at  several  locaUties  in 
Oklahoma.  One  of  these  locaUties  is  in  western  Pushmataha  and 
eastern  Atoka  coimties  northwest  of  Antlers,  between  the  St.  Louis 
and  San  Francisco  and  the  Missouri,  Kansas  and  Texas  railroads. 
It  occurs  in  vertical  veins  in  highly  folded  sandstone  and  shale  of 
Carboniferous  age.  The  veins  vary  m  width  from  stringers  to  bodies 
several  feet  thick.  A  solid  asphalt  of  similar  nature  is  found  in 
Stephens  Coimty,  Okla.,  near  Loco,  where  it  fills  vertical  fisaurea 
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through  flat-lying  shale  and  sandstone  of  probable  Carboniferous  age. 
Similar  but  harder  and  more  highly  metamorphosed  asphalt  sub- 
stances are  found  as  fissure  fillings  in  the  district  east  of  Page,  in  Le 
Flore  County,  Okla.,  and  in  western  Arkansas.  It  is  reported  that 
these  substances  are  too  highly  metamorphosed  to  be  converted  into 
products  of  commercial  use.  These  grahamite  deposits  are  charac- 
terized by  perfect  blackness,  high  luster,  brittleness,  and  h^h  grade 
of  purity.  One  other  locaUty  for  grahamite  in  the  United  States — 
the  origmal  locaUty— is  in  Ritchie  County^  W.  Va.,  25  miles  east  of 
Parkersburg,  where  it  occurs  filling  a  vertical  fissure  across  Carbon- 
iferous strata,  but  the  available  sujpply  has  been  exhausted.  This 
was  formerly  known  as  "Ritehie  mineral." 

Elateritey  "  tabbyite,^^  and  ozokerite. — ^Elaterite,  "tabbyite,"  and 
ozokerite  have  been  exploited  commercially  only  in  the  western  part 
of  Uinta  Basin,  Utah.  Elaterite,  technically  known  as  wurtzilite,  is 
found  in  veins  or  fissures  cutting  across  flat  beds  of  limy  shales  in  cer- 
tain gulches  tributary  to  Strawberry  Creek  valley  in  south-central 
Wasateh  County.  The  elaterite  veins  are  similar  in  form  to  those  of 
gilsonite,  but  are  more  Umited  in  vertical  and- horizontal  ran^e. 

"Tabbyite,''  in  the  trade  sense,  appears  to  be  a  soUd  hyarocarbon 
that  has  elastic  properties  and  is  related  probably  to  both  gilsonite  and 
ozokerite.  It  occurs  in  the  same  region  and  in  the  same  class  of  rocks 
that  bears  the  elaterite.  It  is  expected  that  various  gradations  from 
the  one  to  the  other  of  the  soUd  asphalts  may  be  found  in  the  Uinta 
basin  region. 

Ozokerite*  is  one  of  the  rarest  of  the  commercially  valuable  hydro- 
carbons, and  it  is  at  present  the  most  valuable.  It  occurs  in  Utah  in 
vertical  fissures  and  zones  of  crushed  rock  cut  in  Tertiary  strata  near 
Midway,  Soldiers  Summit,  and  Colton  Station,  on  the  Rio  Grande 
Western  Railroad. 

USES. 

Bituminous  rock,  a  natural  mixture  of  rock  and  included  bitumen, 
usually  consisting  of  sandstone  or  Umestone,  is  used  chiefly  for  paving. 
For  tliis  purpose  it  must  be  crushed  and  the  bitumen  or  asphaltic  con- 
tent brought  to  the  proper  consistency  and  quantity  with  respect  to 
the  stone  matrix.  The  mastic  extracted  from  the  bituminous  rock  in 
the  presence  of  heat  and  moisture  naturally  carries  a  percentage  of 
earthy  impurities,  as  do  the  malthas  and  viscous  asphalts  that  occur 
exuding  from  the  surface  of  the  earth.  The  natural  asphalt  imported 
from  Irinidad  and  Venezuela  suppUes  a  large  part  of  the  eastern 
United  States.  The  oil  asphalt  produced  in  various  st^es  of  refine- 
ment seems  to  meet  all  the  requirements  of  an  asphalt,  ni  the  refined 
state  it  is  practically  pure  asphalt,  being  free  from  earthy  substances 
commonly  carried  by  the  natural  product;  and  although  nampered  in 
its  use  by  freight  haulage,  large  quantities  are  brought  to  the  markets 
of  the  eastern  United  States  and  used  for  the  various  purposes  to  which 
an  asphalt  is  appUed.  Mastic,  natural  asphalt,  and  oil  asphalts  are 
converted  into  similar  commercial  products  and  employed  in  the 
trades.  The  most  extensive  uses  to  which  these  products  are  applied 
are  paving,  road  dressing,  water-proofing  for  metds,  papers,  and 

a  For  further  information  see  ozokerite  deposits  In  Utah,  Bull.  U.  S.  Qeol.  Sorrey  No.  S8S,  1008,p|>. 
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fabrics,  roofing,  wood  preservation,  brick  and  wood  block  filling,  con- 
crete construction,  reservoir  and  foundation  linings,  briquetting,  and 
fluxing  or  converting  solid  asphalts.  In  the  more  refined  states  it  is 
used  for  acid  and  fume  proofii^,  insulations,  etc. 

Gilsonite,  elaterite,  and  grahamite  in  converted  and  refined  states 
fulfill  all  the  uses  to  which  the  viscous  asphalts  are  applied,  besides 
having  special  adaptabiUty  for  the  manufacture  of  japans,  paints,  var- 
nishes, electric  insulation^,  marine  cables,  acid  and  fume  proofing,  and 
for  coating  high-grade  metal  surfaces.  Tne  chief  advantages  possessed 
bv  these  substances  are  the  perfectly  smooth,  soHd,  and  more  or  less 
elastfc  coating  they  produce  and  the  resistance  they  offer  to  the  action 
of  moisture  and  acids.  It  is  probable  that  the  refined  products  of 
certain  mastics  and  of  natural  and  oil  asphalts  have  all  tne  essential 
quaUties  of  refined  gilsonite  and  grahamite. 

The  natural  ozokerite  that  occurs  in  Utah  contains  a  small  but 
variable  percentage  of  bitumen,  which  gives  it  shades  of  dark  brown  to 
black  and  a  hardness  ranging  between  that  of  beeswax  and  that  of  a 
brittle  solid  haying  nearly  the  consistency  of  elaterite.  It  is  used  as  a 
leather  polish,  in  seaUng  wax,  pencils,  etc.,  and  when  refined  it  is  a 
Ught  yellow  to  white,  and  is  manufactured  into  candles  for  special 
purposes.  It  may  also  be  used  as  an  insulator,  and  is  said  to  make  a 
good  acid-proof  coating. 

PRODUCTION. 

The  following  table  presents  the  output  of  all  classes  of  natural 
asphalt,  including  bituminous  rock  that  enter  into  the  market  from 
quarries  and  mines  in  the  United  States,  together  with  refined  asphalt 
tiiat  has  been  converted  by  producers  of  the  crude  material.  The 
production  in  1907  was  223,681  short  tons,  valued  at  $2,826,489,  as 
against  138,059  short  tons,  valued  at  $1,290,340,  in  1906,  an  increase  of 
over  62  per  cent  in  quantity  and  of  over  100  per  cent  in  value. 

Production  of  asphalt  and  bituminotia  rock,  1882-1907,  in  short  tons. 


Year. 


1882. 
1883, 
1884. 
1885. 
1886. 
1887. 
1888, 
1889. 
1890. 
1891. 
1802. 
1803. 
1804. 


Quantity. !     Value. 


3,000 

3,000 

3,000 

3,000 

3,500 

4,000 

50,450 

51,735 

40,841 

45,054 

87,680 

47,779 

60,570 


110,500 

10,500 

10,500 

10,500 

14,000 

16,000 

187,500 

171,537 

190,416 

242,264 

445,375 

372,232 

353,400 


Year. 


Quantity. 


1895 
189G. 
1897, 
1898. 
1899 
1900. 
1901. 
1902. 
190:i. 
1904. 
1905. 
1906 
1907. 


68,163 
80,503 
75,945 
76,337 
75,085 
54,389 
63,134 
105,458 
101,255 
108,572 
115,267 
138,059 
223,861 


Value. 


$348,281 

577,563 

664,632 

675,649 

553,904 

415,958 

555,335 

765,048 

1,005,446 

879,836 

758,153 

1,290,340 

2,826,489 


PRODUCTION  OF  ASPHALT  BY  VARIETIES  AND  STATES. 


The  total  production  by  varieties  for  four  years  is  given  in  the 
following  table,  and  the  production  in  1907  by  States  as  well  as  by 
varieties  is  given  in  the  succeeding  table.  Reports  from  producers 
for  1907  did^  not  distinguish  between  bituminous  sandstone  and 
bituminous  limestone.    The  localities  from  which  the  reports  of 
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production  come  induce  the  belief  that  almost  the  entire  output  of 
this  class  is  a  bituminous  sandstone.  The  production  from  bituminous 
rock  deposits  in  1907  increased  nearly  100  per  cent  over  the  pro- 
duction for  1906.  There  was  a  decrease  in  the  bituminous  rock 
output  from  1904  to'1906y  and  a  relative  increase  at  the  same  time 
in  the  production  of  oil  asphalt,  nearly  all  of  both  products  coming 
from  Cfalifomia.  It  therefore  appeared  that  the  ^reat  increase  in 
the  production  of  oil  asphalt  was  due  to  the  decline  m  the  production 
of  bituminous  rock;  but  this  assumption  does  not  seem  to  hold  for 
the  returns  for  oil  asphalt  production  in  1907,  which  shows  an  in- 
crease of  more  than  100  per  cent  over  that  of  1906,  with  an  increase 
in  value  of  over  200  per  cent.  Kentucky  stands  second  in  the  pro- 
duction of  bituminous  rock  and  is  the  only  producer  of  mastic  or 
extracted  bitumen. 

The  output  of  ^Isonite  has  also  advanced  nearly  100  per. cent. 
The  production  or  ozokerite  was  revived  in  1907,  and  with  it  the 
related  hydrocarbon  "tabbyite."  The  production  of  these  two  sub- 
stances being  small  and  reported  from  single  localities  are  combined 
in  the  table  of  production. 

Production  of  asphalt,  1904^1907,  by  varietieSj  in  short  tons. 


1904. 

1906. 

1906. 

IflOT, 

Variety. 

Quaix- 
tlty. 

Value. 

ttr 

Vaiue. 

'ST 

Value 

"^ 

Value, 

Ma»tUj.      ^ 

4S,433 
1,200 
6,037 
3,, "MB 
660 
2,078 
1,000 

«142,m  1    45,302 
10,800        3-900 

1136,972 
23,000 
41  438 
34.3K2 
44,0O& 
47,040 

24,0B6 
2  543 
24,171 

}  12,  M7 

24,16a 
341,  loa 
89,760 

16,432 

12 

im,040 
ie,5tis 

78^400 

l€3p75B 

36,327 

631,0ti5 

7,743 

2,14B 

Otun .., ...^. 

141,446 
36,320 
50,000 
14,176 
26,000 

3,«I6 

3,139 

500 

10,9m 

Maltba 

WQrtEllita  (dateritfi) . .  „ 

GJl50Illl& 

OCBhaiQltfl 

Onolcerite  and  tabbvitQ  . 

6 

1,500 

430^911 

Oil  asphalt ,.. 

44,405 

4£&,]36 

63,454 

691,248 

1,88^,540 

Total..., 

ioe,572 

S70,S36 

115,207 

768,163 

138.060  'i.aon.34a 

229,801 

3,S3S,4&a 

' 

Production  of  asphalt  in  1907,  by  varieties  and  by  States,  in  short  tons. 


Variety. 


California. 


Bituminous  rock 

Gum 

Maltha 

Ulntaite  (gilsonite) . . . 
WurUilite  (elaterite) . 

Ozokerite 

"Tabbyite" 

Orahamite 

Oil  asphalt 


Quantity. 


34,531 
5,000 
8,082 


Value. 


$84,016 
75,000 
103,258 


I 


Utah. 


Oklahoma. 


Quantity. 


Value.     ,  Quantity.  •     Value, 


•I- 


20,285  I   $531,965  ! 
422     35,327 

12     2,148  \ 


4,002 
45 
25 


$11,627 
900 
500 


82,555  i   951,683  ;. 


906 


7,743 


Total 

131,068       1,213,957 

20.719 

569,440 
ucky. 

5,088 

2n  77n 

Variety. 

Kent 

Texas. 

Quantity. 

Value. 

Quantity.  |     Value. 

Bituminous  rock 

6,993 

S33.397 

1 

Mastic 

1,744  .          16,568 

150  :            2,500 

4,500  :          40.000 

I 

Oum 

.... 

Maltha 

Oil  asphalt 

fi8,6«  ,       iBC9,8S7 



Total..                

13,387 

92,466 

68,6« 

ttB^8S7 

\ 

\           ' 
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IMPORTS. 


The  following  table  shows  the   imports  of  asphalt  by  calendar 
years  from  1903  to  1907,  inclusive: 

Asphalt  imported  for  consumption  into  the  United  States,  190S-1907,  in  short  tons. 


Yeer. 

Grade. 

Dried  or  advanced. 

Bituminous  lime- 
stone. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1903  .             ...  . 

186,169 
117,184 
85,014 

$509,755 
490,809 
3ft1 . 474 

17,200 
16,766 
9,688 
14,178 
13,535 

183,591 
100,081 
78,639 
114,076 
123,924 

10,230 

tuR  mn 

213,599 
140,446 
100,597 
120,062 
160,954 

$628,356 

1904 

6,496  '■    .20;236 
5,895  j      19,183 
5,066         15,110 
4,925  1       15.fi29 

611,126 

1905 

479,296 

1900 

100,818  '    355;  493 
142,494  i     502.811 

484,679 

1907 

a645,464 

' 

a  Imports  for  1907  Include  $3,100  of  manufactures. 

More  than  one-half  of  the  asphalt  which  is  imported  into  the  United 
States  from  foreign  comitries  comes  from  the  island  of  Trinidad,  off 
the  coast  of  Venezula.  Other  important  sources  of  the  material  are 
Venezuela  (Bermudez),  Cuba,  Italy,  Germany,  and  Mexico.    Smaller 

Quantities  are  imported  from  Switzerland,  France,  the  United  King- 
om,  and  Turkey  in  Asia,  with  insignificant  quantities  from  Colombia 
and  Netherlands. 

EXPORTS. 

During  the  fiscal  year  ending  Jime  30,  1907,  domestic  asphalt  and 
manufactures  of  asphaltic  material  to  the  total  value  of  $379,476 
were  exported  from  the  United  States  to  other  countries,  as  against 
similar  exports  valued  at  $299,091  in  the  fiscal  year  ending  Jime  30, 
1906. 

EXPORTS  FROM  TRINIDAD 

The  asphalt  of  Trinidad  is  described  as  occurring  in  two  forms, 
land  pitch  and  lake  pitch,  although  there  seems  to  be  no  fundamental 
difference  between  tne  two  varieties.  The  pitch  lake  is  the  original 
source  of  all  the  asphalt  which  is  exploited  in  the  vicinity  of  the  village 
of  La  Brea  and  between  the  village  and  the  lake,  the  land  pitch  being 
material  which  has  overflowed  from  the  pitch  lake  through  a  crevice 
in  its  side  and  descended  the  slopes  to  tne  sea.  The  surface  of  the 
lake  is  138  feet  above  the  sea,  its  area  is  about  100  acres,  and  it  is 
nearly  circular  in  outline.  Excavations  in  the  lake  pitch  and  in  the 
land  pitch  also  fill  again  with  asphalt  in  a  short  time. 

The  exports  of  asphalt  from  the  island  of  Trinidad  increased  some- 
what durmg  1907  as  compared  with  1906.  According  to  the  report 
of  the  New  Trinidad  Lake  Asjphalt  Company  (Liimted),  through 
whose  courtesv  this  statistical  information  regarding  the  asphalt  of 
Trinidad  has  been  received,  the  total  quantity  of  asphalt  exported 
from  the  island  for  the  year  ending  January  31,  1908,  was  161,126 
short  tons,  as  against  14.5,932  short  tons  in  the  year  ending  January 
31,  1907,  and  128,685  short  tons  in  the  vear  ending  January  31,  1906. 
More  than  2.840,498  short  tons  of  asphalt  have  been  removed  from 
the  pitch  lake  and  exported  to  foreign  countries  since  the  records 
have  been  kept. 
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Total  exports  of  asphalt  from  Trinidad,  1906-7,  in  short  tons. 


Year. 

To  United  Stotee. 

To  Europe. 

To  other  countries. 

Grand 

Lake. 

Land. 

Total. 

Lake. 

Land. 

Total. 

Lake. 

Land. 

Total. 

total. 

igosa 

53,701 
71,902 
97,243 

13,581 
5292 
4,642 

67,282 
77,194 
101,885 

54,640 
68,284 
58,787 

577 
454 

224 

55,217 
68,738 
59,011 

5,900 

286 

6,186 

128,685 

1906^ 

145,932 
161,126 

1907  c 

230 

230 

o  Year  ending  January  31, 1906.    b  Year  ending  January  31, 1907.     c  Year  ending  Janary  31, 1906. 


FULLER'S  EARTH. 


Compiled  by  F.  B.  Van  Horn. 


INTRODUCTION. 

The  tenn  ** fuller's  earth''  is  used  to  include  a  variety  of  substances 
that  possess  strong  absorbent  properties.  It  was  originally  used  for 
cleansing  cloth  of  grease,  and  also  for  cleaning  furs,  but  its  main  use 
in  this  country  at  the  present  time  is  for  the  clarifying  of  oils. 

Dana  defines  fuller's  earth  as  including  many  kmds  of  ^^  unctuous 
clays,  gray  to  dark  green  in  color,  and  being  in  part  kaoUn  and  in 

Eart  the  mineral  smectite."  It  is  placed  by  him  with  several  clay- 
ke  minerals  (all  of  them  hydrous  siUcates),  namely,  smectite  and 
malthacite,  of  not  very  definite  composition,  but  all  having  a  liigh 
percentage  of  combined  water.  It  is  inferred  that  Dana  considers 
these  minerals  the  cause  of  the  bleaching  power  of  fuller's  earth. 

Ries  defines  fuller's  earth  as  a  clay-3ike  substance  that  has  the 
property  of  decolorizing  or  clarifying  oils.  He  says:  '*An  ultimate 
chemical  analysis  shows  it  to  differ  from  most  ordinary  clays  in  hav- 
ing usually  a  high  percentage  of  combined  water  and  a  low  amount  of 
alumina.  There  is  probably  a  large  amount  of  hydrous  siUca  present. 
Fuller's  earth  possesses  Uttle  or  no  plasticity,  and  in  order  to  work 
properly  has  toT)e  ground  very  fine.  A  chemical  analysis  is  of  little 
value  at  present  in  determinmg  its  quaUty;  only  a  practical  test 
suffices." 

Geikie  defines  fuller's  earth  as  **a  greenish  or  brownish,  earthy, 
soft,  somewhat  unctuous  substance,  with  a  shining  streak,  which 
does  not  become  plastic  with  water,  but  crumbles  down  into  mud. 
It  is  a  hydrous  aluminous  siUcate  with  some  magnesia,  iron  oxide, 
and  soda."  According  to  Greikie,  fuller's  earth  owes  its  detergent 
properties  to  physical  characters  rather  than  to  chemical  compoHition. 

John  T.  Porter,  in  an  article  on  the  ''Properties  and  tests  of  fuller's 
earth,"  presents  a  very  interesting  theory.  He  says  that  it  is  (evi- 
dent that  Dana's  theory  will  not  stand  since  the  discovery  of  Ameri- 
can deposits  having  a  comparatively  low  percentage  of  combined 
water.  Such  earthS  could  not  possibly  have  as  their  base  either 
smectite  or  malthacite,  although  they  might  contain  very  small 
quantities  of  these  minerals. 

Concerning  Ries's  statement  that  fuller's  earth  probably  contains 
much  hydrous  silica,  inferring  thai  it  is  this  constituent  which  gives 
it  its  distinctive  qualities,  Porter  says: 

My  analyses  have  confirmed  Ries's  statement  that  fuller's  earth  contains  apprecia- 
ble amounts  d  hvdrous  silica.  However,  it  is  evident  that  if  the  bloachinff  power  of 
fuller's  earth  is  oue  to  this  hydrous  silica,  treatment  of  the  earth  with  boiunjg;  carbo- 
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nate  or  hydrate  of  soda^  which  removes  the  silica,  should  destroy  this  bleaching  power. 
I  have  tried  this  expenment  on  several  earths,  and  although  the  results  are  not  entirely 
concordant,  yet  there  can  be  no  doubt  that  fuller's  earth  retains  at  least  a  part  of  its 
efficiency  after  treatment  by  alkalies.  It  is  also  plain  that  carbonate  of  soda  has  a 
much  less  harmful  action  on  the  earth  than  the  nydrate.  As  Fresenius  and  other 
authorities  state  that  hydrous  and  amorphous  silica  are  freely  soluble  in  hot  carbonate 
of  soda,  as  well  as  in  sodium  hydrate,  this  difference  can  hardly  be  due  to  nonsolu- 
tion  of  the  silica  by  the  carbonate,  but  is  almost  entirely  due  to  partial  decomposition 
of  the  earth  by  sodium  hydrate.  In  this  connection,  I  have  noticed  that  sodium 
hydrate  appears  to  extract  considerable  alumina  as  well  as  silica,  but  the  carbonate 
does  not.  Fuller's  earth  after  treatment  with  sodium  hydrate  is  left  in  a  very  gelati- 
nous condition  and  is  extremely  hard  to  filter  and  wash.  For  this  reason  it  is  possible 
that  some  of  the  samples  treated  retained  considerable  amoimts  of  soluble  salts  after 
washing,  although  great  pains  were  taken  to  remove  them,  and  this  may  have  had 
some  innuence  on  the  results. 

Another  fact  which  might  be  used  as  an  argument  afi;ainst  this  theory  is  that  hydrous 
silica  artificially  prepar^  has  but  very  slight  bleaching  powers.  These  results  are 
naturally  not  conclusive,  as  the  silicic  acid  occurring  naturally  may  differ  either 
phvsicaUy  or  chemically,  or  both,  from  the  artificial  product. 

On  the  other  hand,  sgme  earths  still  retain  a  considerable  portion  of  their  bleaching 
power  after  decomposition  by  acids,  consisting  then  of  80  per  cent  or  more  of  silica; 
and  from  this  it  seems  probable  that  hydrous  silica  when  prepared  in  certain  ways 
may  have  some  small  efficiency. 

In  conclusion,  I  think  I  am  justified  in  stating,  first,  that  hydrous  silica  does  not  of 
itself  possess  bleaching  power,  although  it  may  at  times  possess  some  efficiency  as  a 
result  of  existing  in  a  certain  physicaf  condition;  and,  second,  that  it  is  certain  that 
fuller's  earth  can  not  owe  moro  than  a  small  part  of  its  peculiar  properties  to  the  pres- 
ence of  free  silicic  acid. 

Porter  offers  a  new  theory  to  explain  the  clarifying  action  of  fuller's 
earth.  It  is  based  on  the  presence  of  a  group  of  aliuninum  hydro- 
siUcates  existing  in  the  form  of  pectoids.     He  says: 

The  theory  which  I  have  devised  to  explain  the  peculiar  properties  of  fuller's  earth 
may  be  stated  as  follows:  ^ 

1.  Fuller's  earth  has  for  its  base  a  series  of  hydrous  aluminum  silicates. 

2.  These  silicates  differ  in  chemical  composition. 

3.  They  are,  however,  similar  in  that  they  all  possess  an  amorphous  colloidal 
structure. 

4.  The  colloidal  structure  is  of  a  rather  persistent  form  and  is  notfost  on  drying  at  a 
temperature  of  130**  C,  or  possibly  higher. 

5.  These  colloidal  silicates  possess  the  power  of  absorbing  and  retaining  organic 
coloring  matter,  thus  bleachinc;  oils  and  fats. 

I  have  used  the  word  colloidal  in  this  statement  in  its  broadest  sense — ^to  cover  the 
whole  range  of  conditions  expressed  by  the  words  colloid,  pectoid,  and  hydrogel.  It 
18  my  opinion  that  the  word  pectoid  would  most  properly  express  the  condition  of  the 
active  constituents  of  fuller's  earth,  but  it  is  not  impossible  that  these  may  go  into 
partial  solution  in  oil  and  thus  become  true  colloids. 

Colloids  are  known  to  possess  the  power  of  taking  up  organic  colors  from  solution, 
and  the  analogy  with  fuller's  earth  is  so  apparent  as  to  excite  surprise  that  it  has  not 
been  studied  from  this  point  of  view  before.  It  has  even  been  loiown  that  pectoids 
could  extract  colors  from  oils  and  resins  as  well  as  aqueous  solutions.  This  I  regard 
as  a  strong  point  in  favor  of  the  colloidal  theory,  although  by  itself  it  does  not,  of  course, 
constitute  a  proof. 

The  power  of  colloids  to  absorb  certain  salts,  or  at  least  the  basic  ions  of  these  salts, 
has  been  known  a  long  time.  It  is  also  possessed  to  a  degree  by  certain  amorphous 
substances  having  a  fine  porous  structure,  such  as  charcoal  and  boneblack.  Fuller's 
earth  has  this  property  to  a  marked  degree.  In  fact,  its  use  has  been  proposed  to 
remove  the  lime  from  boiler  water.  I  have  found  that  after  it  has  absorbed  ammonia 
or  salts  it  loses  a  great  part  of  its  efficiency  in  bleaching  oils.  From  this  I  infer  that 
the  bases  are  absorbed  in  a  similar  manner  to  the  coloring  matter  of  oil,  and  occupy  the 
pores  which  otherwise  would  hold  the  color. 

It  has  been  pointed  out  that  these  absorbent  materials  have  a  selective  action  on  the 
salts,  absorbine  the  unlike  ions  and  discarding  the  ions  of  like  chemiod  nature.  If 
colors  in  oil  solution  are  absorbed  in  the  same  manner  as  salts  in  aqueous  solution, 
analogy  would  lead  to  the  supposition  that  fuller's  earth  would  exert  a  selective  action 
for  certain  classes  of  coloring  matter  and,  moreover,  that  the  ear^  themselves  would 
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differ  in  their  selection  of  colors  according  as  they  are  more  or  less  acidic  in  composi- 
tioD.    We  find  this  entirely  in  accordance  with  the  feicts. 

I  have  noticed  in  the  course  of  my  oil  tests  that  on  the  same  sample  of  oil  different 
materials  give  products  varying  greatly  in  shade,  the  main  color  being  in  some  tests 
of  a  yellow  ana  in  others  of  a  green  tint.  Is  it  not  likely  that  the  oil  contains  several 
compounds  of  varying  chemiou  nature,  and  that  the  earths  or  other  materials  used  in 
bleaching  extract  them  in  ratios  proportional  to  their  own  basicity  or  acidity?  I  have 
been  unable  to  obtain  any  exact  data  on  this  point  from  my  results,  owing  to  the  diffi- 
culty of  following  these  slight  changes  in  tint  with  the  unaided  eye.  A  tintometer 
would  be  needed  if  this  line  of  investigation  were  to  be  followed  out. 

MTNTNG  AND  PREPARATION. 

The  fuller's  earth  in  Florida  is  usually  mined  by  pick  and  shovel, 
and  hauled  to  the  mill,  where  the  earth  is  broken  up  mto  small  lumps 
and  put  through  rotary  driers.  It  is  then  taken  by  elevator  to  tne 
crushers  and  groimd  and  bolted  into  several  grades,  120  mesh  being 
the  finest.     The  material  is  then  ready  for  shipment. 

PRODUCTION. 

Fuller's  earth  was  first  discovered  in  the  United  States  at  Quincy, 
Fla.,  in  1893.  The  States  producing  it  in  1907,  in  order  of  unpor- 
tance,  were:  Florida,  Arkansas,  Georgia,  South  Carolina,  Massachu- 
setts, Colorado,  and  Texas. 

During  the  year  1907  the  total  production  of  fuller's  earth  in  the 
United  States  was  32,851  short  tons,  valued  at  $291,773.  This  was  an 
increase  from  the  year  1906  of  811  tons  in  quantity  and  of  $26,373  in 
value.  Of  the  entire  production  in  1907,  Florida  furnished  22,960 
tons,  or  69.9  per  cent. 

The  following  table  shows  the  production  of  fuller's  earth  in  the 
United  States  smce  the  beginning  of  production  in  1895: 

Production  of  fuller*  8  earth  in  the  United  Stales^  1895-1907,  in  thart  tons. 


Year. 


18M. 
18% 

isas. 
im). 

190(). 
1901 
1902 


Quantity. 


6,900 
9,872 
17,  U3 
14,860 
12,381 
9,608 
14,112 
11,492 


Value. 


841.400 
69,360 
112,272 
106,500 
79,644 
07,536 
96,835 
98,144 


Year. 

Quantity. 

Value. 

1903 

20,693 
29,480 
25,178 
32,040 
32,861 

1190, 2n 
168,500 

1904 

1905 

214,497 
265,400 
291,773 

1906 

1907 

Total 

236,670 

1,792,137 
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During  1907,  there  were  imported  14,648  long  tons  of  fuller's  earth, 
valued  at  $122,221.  The  quantity  and  value  of  the  imports  into  the 
United  States  si^ce  1901  are  shown  in  the  follo¥dng  table: 

Fuller^  s  earth  imported  iiito  the  United  States,  1901-1907,  in  long  tons. 


Year. 

Unwiought  or  umnAO- 
ufactured. 

Wrought  or  manufao- 
tuied. 

TotaL 

Quantity. 

Vahie. 

Quantity. 

Value. 

Quantity. 

Value. 

1901 

2,916 
8,785 
8,804 
1,763 
1,522 
2,594 
2:223 

117,230 
26,635 
28,839 
96,416 
12,798 
20,129 
16,883 

7,860 
9,728 
11,464 
7,868 
111480 
10,648 
12,425 

168,467 
75,945 
92,832 
64,460 
93,199 
88,566 

105,388 

10,766 
18,513 
16,268 
9,126 
18,002 
18,287 
14,648 

180,697 
108,580 

1902 

1903 

120,671 

1904 

74,006 
105,997 

1905 

1906 

106,606 

1907 

122,221 

Total 

18,607 

131,510 

70,958 

583,857 

89,560 

714,867 
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GRAPHITE. 


By  Frank  L.  Hess. 


PRODUCTION. 

Although  most  of  the  graphite  producers  of  the  United  States 
reported  a  better  demand  for  refined  graphite  during  1907  than  in 
1906,  the  output  of  flake  graphite  in  the  United  States  showed  a  con- 
siderable decrease,  and  tne  value  of  the  total  production  was  the 
smallest  since  1903.  Graphite  was  produced  by  seventeen  companies 
in  nine  States  and  one  Territory:  Alabama,  Alaska,  Colorado,  Geora[a, 
Michigan,  Nevada,  New  Jersey,  New  York,  Pennsvlvania,  and  Wis- 
consin. All  is  classed  as  amorphous,  except  that  or  New  Jersev,  New 
York,  and  Pennsylvania,  which  is  termed  flake  graphite.  The  (fis- 
tinction  is,  however,  to  some  extent  due  more  to  me  conveniences  of 
trade  than  to  actual  physical  characteristics. 

In  general,  the  amorphous  graphite  is  the  more  impure  and  is  used 
for  purposes  where  punty  is  not  a  prime  requisite.  Thus  a  graphitic 
schist  mined  in  Georgia  is  ground  and  put  mto  phosphates  used  for 
fertilizer,  as  a  black  color  is  demanded  by  consumers  under  the  sup- 
position that  it  means  better  quality.  In  Michigan  graphitic  rock  is 
ground  for  use  in  paint.  Such  materials  are  of  course  cheaply  pre- 
pared and  are  unfit  for  the  better  uses,  such  as  in  crucibles,  lubncants, 
and  electrical  work. 

During  the  year  a  small  output  was  fiaade  by  one  company  in 
Alaska.  Considerable  deposits  exist  40  miles  northwest  of  Nome, 
which  appear  to  be  much  purer  than  most,  if  not  all,  of  those  worked 
in  the  United  States.  These  deposits  are  not  far  from  comparatively 
cheap  transportation. 

In  New  Jersey  a  ^aphite  mine  was  started  at  High  Bridge  in  a 
graphite-bearing  gneiss.  A  tunnel  was  driven  along  tne  strike  for  a 
distance  of  about  400  feet.*  About  3i  carloads  of  graphite,  divided 
into  four  grades,  were  mined  and  shipped. 

The  production  of  crystalline  graphite  during  the  year  was  4,947,840 
pounds,  valued  at  $171,149. 

The  amorphous  graphite  produced  in  the  United  States  during  1907 
amounted  to  26,803  short  tons,  valued  at  $125,821. 

American  capital  is  invested  in  both  Mexican  and  Canadian  graphite 
mines,  and  large  (quantities  of  a  very  black,  soft,  amorphous  graphite 
of  high  grade  are  imported  from  Mexico. 

o  KOmniel,  Ilenry  B.,  Annual  Report  of  the  State  Geologist  for  the  year  1907:  Geol.  Survey  New 
Jersey,  1908,  p.  177. 


786      MINERAL   BE8OUR0E8   OF   UNITED   STATES GBAPHITE. 

The  following  table  shows  the  production  and  imports  of  natural 
graphite  from  1903  to  1907,  inclusive: 

Production  and  imports  of  natural  graphite,  190S-1907. 


Production. 

Imports. 

Year. 

Crystalline 
graphite. 

Amorphoas 
graphite. 

Total 
value. 

Value. 

1903 

Pounds. 
4,638,165 
6,681,177 
6,036,667 
6,887,962 
4,947,840 

ShoHtons. 
16,601 
16,927 
21,963 
16,863 
26,803 

t226,664 
321,372 
318,211 
340,230 
296,970 

Short  tons. 
17,928 
14,196 
17,467 
25;  487 
22,939 

$1,207,700 
905,681 

1904 

1905 

983,034 

1906 

1,654,212 
1,777,389 

1907 

ARTIFICIAL  GRAPHITE. 

The  production  of  artificial  graphite,  which  was  first  put  on  the 
market  in  1897,  has  increased  in  wonderful  measure.  Although 
produced  by  a  single  company,  the  output  for  1907  was  greater  than 
the  total  output  of  flake  graphite  in  the  United  States,  and  was  of 
greater  value  than  the  combined  production  of  flake  and  amorphous 
graphite.  The  company's  product  showed  an  increase  in  quantity 
of  29  per  cent  and  in  value  of  42.7  per  cent  over  the  output  of  1906. 
The  following  table  shows  the  production  and  value  of  artificial 
graphite  since  1903: 

•  Production  and  value  of  artificial  graphite^  190S-1907, 


Year. 


1903 
1904 
1905 
1906 
1907 


Quantity. 


Pounds. 

2,620,000 

3,248,000 

4,601,650 

5,074,757 

6,590,000 


Value. 


$178,670 
217,790 
313,980 
337.204 
481,239 


Pzloeper 
pound. 


CenU. 
6.82 
6.70 
6w83 
6w64 
7.30 


WORIiD'S  PRODUCTION. 

The  world's  production  of  graphite  for  the  years  1904,  1905,  and 
1906,  as  gathered  from  various  government  publications,  is  as  fol- 
lows: 

World's  production  of  graphite,  1904 y  1905,  and  1906,  in  short  tons. 


Country. 


1904. 


Quantity.       Value. 


United  States. 

Austria 

Canada 

Ceylon 

France 

Germany 

India 

Italy 

Japan 

Mexico 

Norway 

Sweden 

Queensland 


19,768 

31,548 

452 

8  29,187 

17 

4,171 

3,647 

10,764 

238 

1,069 


CI 


Total. 


100,922 


$321,372 

386,062 

11,760 

2,110,873 

130 

40.122 

81.288 

44.542 

18,026 

47,436 


1,755 


3,063,386 


1905. 


Quantity.      Value. 


24,971 

37,937 

541 

0  34,319 

110 

5.424 

2,603 

11,654 

230 

1,060 


44 


118,938 


S318,211 

274,154 

17,033 

2,307,042 

1,351 

49,742 

82,065 

52,104 

18,201 

42,916 


1,276 
1,324 

3,165,439 


1906. 


Quantity.      Value. 


19, 7W 

42,016 

446 

40,320 

276 

4,470 

2,912 

11,910 

155 

4,315 

2,101 

41 

34 

128,798 


t340,239 

293,015 

18,780 

8,406,560 

2,433 

47,123 

48,709 

61,162 

12,191 

77,110 

5,884 

1,197 

973 

~M1M85 
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MAGNESITE. 


By  Chables  G.  Yale. 


PRODUCTION. 

The  production  of  ma^esite  for  the  State  of  California  represents 
all  that  is  mined  in  the  united  States,  but  the  consumption  of  the 
domestic  material  is  still  confined  to  the  Pacific  coast,  smce  the  cost 
of  transportation  from  there  to  points  east  of  the  Missouri  River  is 
prohibitive,  when  the  prices  of  tne  magnesite  imported  from  Greece 
and  Austria  are  considered.  There  was  little  change  to  be  noted  in 
1907  from  the  conditions  existing  in  1906  in  connection  with  this 
mineral  and  the  output  was  not  materially  diJBFerent.  Since  the  close 
of  1907,  however,  prices  have  advanced  somewhat,  especially  in 
calcined  magnesite.  Most  of  the  domestic  output  is  still  derived 
from  the  deposits  in  Tulare  County,  where  the  two  largest  mines  of 
the  State  are  now  being  operated.  Small  quantities  also  come  from 
Napa,  Sonoma,  and  Riverside  counties.  The  extensive  deposits 
at  the  point  wnere  Alameda,  Stanislaus,  and  Santa  Clara  counties 
unite  were  not  productive  in  1907.  The  company  which  operated 
them  has  a  factory  on  the  border  of  Oakland  Harbor,  which  was 
badly  damaged  by  the  earthquake  of  1906,  and  it  had  not  fully  been 
reconstructed  in  1907.  For  this  reason  the  mines  which  furmsh  the 
crude  product  were  not  worked  in  1907. 

The  demand  for  this  substance  is  mainly  confined  to  the  manu- 
facturers of  paper  made  from  wood  pulp,  tne  magnesite  acting  as  a 
digester  for  the  fiber;  to  the  manufacturers  of  carbonic  acia  gas; 
and  to  the  manufacturers  of  artificial  marble,  flooring,  tiles^  and  etc. 
None  of  the  domestic  material  is  made  into  magnesite  bnck,  these 
brick  at  present  being  made  from  magnesite  imported  from  Greece  or 
Austria. 

At  the  most  important  center  of  production,  in  the  San  Joaquin 
Valley  near  Porterville,  the  crude  mamesite  was  worth  about  $3  per 
ton  in  1907,  but  in  San  Francisco,  me  principal  market,  the  pnce 
was  $6.50  a  ton.  The  paper  manufacturers  and  those  making  artifi- 
cial marble,  tiles,  etc.,  use  only  the  calcined  material;  but  the  manu- 
facturers of  carbonic  acid  gas  buy  the  crude,  and  after  extracting 
the  gas  sell  the  calcined  residue.  This  residue,  not  being  subjectea 
to  a  "dead  roast,"  is  not  fully  calcined,  and  some  gas  still  remains 
in  it. 

Most  of  the  magnesite  produced  at  the  Porterville  deposits  in  the 
San  Joaquin  Valley  is  calcined  on  the  spot,  furnaces  naving  been 

5150&— M  B  1907,  PT  2 47  ^^ 


788  MINEBAL  BESOUBCES. 

erected  for  that  purpose.  A  new  deposit  near  that  point  was  opened 
in  1908,  and  a  furnace  put  up.  The  calcined  product  is  utilized  by 
the  paper  manufacturers  who  own  the  mine.  Aside  from  this  mine, 
no  new  ones  have  been  opened  in  California  of  late.  That  at  Win- 
chester in  Eiverside  Coimty  made  only  test  shipments  in  1907,  but 
it  is  bein^  worked  in  1908. 

A  few  nundred  tons  were  produced  from  the  deposits  at  Clover- 
dale,  Sonoma  Coimty,  and  a  small  quantity  from  Kiverside  County. 
There  were  also  a  few  himdred  tons  derived  from  Alameda  County; 
but,  as  stated,  the  bulk  of  the  output  continues  to  come  from  Tulare 
Coimty.  Some  deposits  of  the  State  were  prospected,  but  with  the 
exception  of  that  of  South  Tule,  Tulare  County,  no  new  ones  have  been 
made  productive.  This  South  Tule  deposit  is  owned  by  the  Tulare 
Mining  Company,  a  subsidiary  of  the  Willamette  Paper  Company. 
The  calcining  plant  established  there  has  a  capacity  of  20  tons  of 
calcined  rock  aaily.  The  raw  material  is  dumped  from  the  mine 
cars  into  a  large  bin,  from  which  it  goes  to  the  calcining  furnace. 
The  ore  is  hauled  but  a  short  distance  from  the  mines  to  ilie  furnaces, 
ajid  from  the  furnaces  it  is  conveyed  to  the  railroad  station  by  trac- 
tion engines. 

The  California  Magnesite  Company  owns  320  acres  of  land  in  River- 
side County,  a  few  miles  from  Winchester,  and  in  1908  established  a 
factory  in  Los  Angeles,  where  it  will  manufacture  brick>  tiling,  etc. 
The  sales  of  this  company  have  thus  far  been  confined  to  the  city  of 
Los  Angeles.  Another  deposit,  35  miles  east  of  Winchester,  has 
been  located  by  C.  G.  Van  Fleet,  of  San  Jacinto,  but  it  has  not  yet 
been  opened.  A.  W.  Boggs,  of  Riverside,  has  purchased  320  acres 
near  Winchester,  on  whicn  deposits  of  magnesite  have  been  found, 
but  they  have  not  as  yet  been  developed.  A  factory  has  bc^n 
established  in  San  Francisco  and  another  one  in  Los  Angeles  to  make 
flooring,  sink  backs,  drain  boards,  ornamental  wainscoting,  table 
tops,  tues,  etc.  The  business  of  these  factories  is  growing  rapioly,  and 
some  of  the  artificial  stone  made  up  into  wainscoting  is  very  nand- 
some  and  ornamental.  Larger  quantities  are  being  used  as  the 
product  becomes  known.  The  factory  in  Los  Angeles  at  first  used 
imported  material,  but  is  now  using  the  California  product. 

The  total  domestic  output  of  crude  magnesite  m  1907  was  7,561 
short  tons,  valued  at  $3  per  ton  at  points  of  production.  Delivered 
at  San  Francisco  it  costs  $6.50  a  ton.  The  total  value  at  the  mines 
in  1907  was  $22,683  and  at  San  Francisco  $49,147.     In  1906  the  out- 

Eut  of  crude  was  7,805  tons,  valued  at  $23,415,  the  price  at  the  mines 
eing  $3  per  ton.     The  following  table  shows  the  quantity  and  value 
of  the  domestic  output  since  1891 : 

Qtumtity  and  value  of  crude  magnente  produced  in  the  United  States,  1891-1907. 


1891 short  tons. . 

1892 do 

1893 do 

1894 do.... 

1895 do.... 

1896 do 

1897 do.... 

1898 do.... 

1899 do.... 


439 

$4,390 

1900 short  toDB.. 

1,004 

10,040 

1901 do.... 

704 

7,040 

1902 do.... 

1,440 

10,240 

1903 do 

2,220 

17,000 

1904 do.... 

1,500 

11,000 

1905 do.... 

1,143 

13, 671 

1906 do 

1,263 

19,075 

1907 do.... 

1,280 

18,480 

2,262  $19,838 

8.600  10,600 
2,880  8,490 
8,744  10,605 
2,860  9,296 
8,088  16,221 
7,805  28,415 

7.601  22,683 
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It  requires  2.4  tons  of  crude  magiiesite  (MgCO,)  to  make  1  ton  of 
calcined  (MgO).  The  calcined  ma^esite  is  worth  from  $12  to  $20 
per  ton,  according  to  the  roasting  given  it;  the  average  price  in  1907 
mav  be  stated  as  about  $17  in  San  Francisco. 

A  very  much  larger  output  of  magnesite  could  be  made,  provided 
there  was  sufficient  demand.  There  is  little  variation  in  the  price  of 
magnesite.  Increased  production  indicates  increased  use,  out  no 
special  change  in  price. 

IMPORTS. 

The  imports  of  magnesite  into  the  United  States  in  1906  and  1907 
were  as  follows: 

Imports  of  magnesite  into  the  United  States  in  1906  and  1907,  in  pounds. 


1906. 


Quantity. 


Valae. 


1907. 


Quantity. 


Value. 


Magnesia: 

Calcined,  medicinal 

Carbonate  of,  medicinal 

Sulphate  of,  or  Epsom  salts, 
Magnesite. 

Calcined,  not  purified 

Crude 


80,788 

39,487 

5,830,224 

141,314,682 
30,477,766 


35,689 
5,844 
22,471 

740,585 
122,906 


40,489 

85,467 

4,532,713 

151,137,661 
46,878,740 


19,005 
3,994 
16,266 

688,371 
186,968 


In  addition,  magnesium  not  made  up  into  articles  was  imported 
to  the  value  of  $14,332  in  1907,  against  $8,706  in  1906. 

It  will  be  noted  that  there  was  an  increase  in  1907  in  the  quantity 
of  both  crude  and  calcined  material  imported,  indicating  an  increased 
consumption  in  the  United  States.  These  imports  came  from  Greece 
and  Austria,  mainly  from  the  former  country.     Onlj  a  small  pro- 

fortion  of  wliat  is  used  in  the  United  States  in  mined  m  this  coimtry. 
t  is  not  that  the  mines  of  California  are  unable  to  make  a  larger  out- 
put, but  that  the  freight  rates  from  San  Francisco  to  eastern  cities 
are  such  as  to  prevent  competition  with  the  foreign  material  at  the 
points  of  greatest  consumption  in  this  coimtry. 

USES. 

In  the  crude  state,  magnesite  is  used  for  the  manufacture  of  carbon- 
dioxide  gas;  calcined,  it  is  used  in  the  manufacture  of  paper  from 
wood  pulp;  and  as  a  refractory  material  it  is  used  in  brick  or  plaster 
form  for  lining  furnaces,  covering  steam  pipes,  as  artificial  lumber, 
as  composite  stone  for  lithographing,  as  an  adulterant  for  p&int,  etc. 
Ma^esium  chloride  is  an  excellent  bleaching  a^ent.  The  light 
carbonate  or  magnesia  (alba  levis)  is  used  for  medicinal  and  toDet 
purposes.  The  sulphate,  known  as  Epsom  salts,  is  mainly  used  in 
warp  sizing  or  weighting  in  cotton  mills,  and  lesser  quantities  are 
used  for  medicinal  purposes.  The  hydrate  is  used  in  sugar  manufac- 
ture. 

Calcined  ma^esia,  generally  in  the  form  of  brick,  is  now  uni- 
versally recognized  as  the  best  material  for  limng  basic  open- 
hectrth  furnaces,  cement  kilns,  etc.     It  may  be  employed  to  advan- 
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tage  wherever  high  temperatures  and  chemical  reactions  are  ilsually 
detrimental  to  dolomite,  chromite,  and  silica  brick.  The  distinctive 
characteristics  of  a  ma^esite  lining  are  durability,  freedom  from 
moisture  and  silicic  acid,  and  resistance  to  corrosion  when  exposed 
to  the  action  of  basic  slags  and  metallic  oxides. 

OCCURRENCE. 

Aside  from  Greece  and  Austria,  ma^esite  is  found  in  Silesia. 
Germany;  Minsau,  Hungary;  in  Swedish  Lapland;  in  the  Ural 
Moimtams  in  Russia;  in  Quebec,  Canada;  in  India;  in  the  Baberton 
district,  Transvaal,  South  Africa;  and  near  the  district  of  Louren^o 
Marquez,  South  Africa.  Magnesite  occurs  in  the  United  States  in 
Massachusetts.  Maryland,  Pennsylvania,  and  California,  but  only  in 
the  last-named  State  have  the  deposits  been  commercially^  utilized^ 

No  magnesia  has  thus  far  been  made  from  the  domestic  material, 
though  it  is  about  to  be  produced  in  California.  The  two  factories 
making  light  magnesia  in  Milwaukee,  Wis.,  use  for  the  puri)ose  a 
dolomite  carrying  43}  to  44  per  cent  of  ma^esia.  They  obtain  the 
dolomite  laid  down  for  about  $4  per  ton,  while  imported  magnesia 
costs  at  that  point  $9  to  $10  per  ton,  hence  magnesite  is  not  yet  used 
for  this  purpose. 

Experience  in  California  shows  that  where  the  home  market  is  so 
limited  and  the  prices  realized  are  so  low,  the  magnesite  properties 
nearest  the  railroads  have  a  distinct  advantage  over  those  distant 
from  them.  Lon^  hauls  by  team  add  so  materially  to  cost  that 
deposits  requiring  nauling  are  now  all  idle.  Of  some  half  a  himdred 
known  deposits  of  magnesite  in  California,  only  a  few  are  now  bein^ 
mined,  though  any  marked  advance  in  price  or  in  demand  would  leaa 
to  the  starting  up  of  several  more  of  the  quarries. 


MICA. 

By  Douglas  B.  Stebrbtt. 


INTBODCCTION. 

The  name  mica  is  given  to  a  group  of  minerals  which  have  certain 
physical  properties  in  common.  Prominent  among  these  are  ready 
cleavage,  wnereby  the  minerals  can  be  spUt  into  extremely  thin 
sheets,  and  the  flexibility  and  elasticity  of  these  sheets  and  their  com- 

?arative  softness,  which  is  combined  with  a  certain  toughness, 
hese  properties,  along  with  the  others,  such  as  the  occurrence  of 
plates  or  blocks  producing  sheets  several  square  inches  in  cross  sec- 
tion, light  color,  transparency,  nonconductivity  of  electricity,  and 
resistance  to  heat,  render  certain  varieties  of  mica  of  great  value  in 
the  industrial  world. 

The  two  varieties  largely  used  are  muscovite,  or  potash  mica,  and 
phlogopite,  or  magnesia  mica.  Other  varieties,  for  which  there  are 
limited  uses  or  no  use  at  all  in  their  natural  state  are  biotite,  a  black 
or  dark-brown  iron-magnesia  mica;  lepidolite,  or  lithia  mica,  used 
principally  as  a  source  of  lithia  or  as  an  ornamental  stone;  roscoe- 
lite,  or  vanadium  mica,  used  as  a  source  of  vanadium;  paragonite, 
or  soda  mica;  zinnwaldite,  or  iron-lithia  mica.  Muscovite,  pnlogo- 
pite,  and  biotite  are  practically  the  only  varieties  which  occur  in 
quantity  and  in  sheets  of  sufficient  size  to  be  of  conmiercial  value, 
tnough  biotite  is  rarely  if  ever  industrially  applied.  Muscovite  is 
slightly  harder  and  more  brittle  than  phlogopite,  though  generally 
lighter  in  color.  Muscovite  may  be  white,  gray,  yellow  inclining  to 
amber,  brown,  red,  or  green  in  color.  Brown  and  red  muscovite, 
when  of  the  proper  shades,  are  often  call  "rum"  and  "ruby"  micar 
Phlogopite  may  be  silvery  gray,  yellow,  brown,  or  black,  and  some 
varieties  present  a  coppery  appearance.  The  trade  name  of  phlogo- 
pite is  "amber"  mica. 

OCCURRENCE  BY  STATES. 

The  muscovite  mica  of  commerce  is  obtained  only  from  pegmatite 
in  regions  of  crystalline  metamorphic  or  igneous  rocks,  regmatite 
is  a  very  coarse-textured  rock  whose  composition  is  closely  allied  to 
that  of  granite,  into  which  it  sometimes  grades.  The  minerals  com- 
posing pegmatite  are  feldspar  and  quartz  in  varying  proportions, 
with  or  without  mica  and  other  accessory  minerals.  Tne  minerals 
of  pegmatite  are  crystaUized  out  in  large  masses,  some  specimens 
showing  a  typical  coarse  granitic  texture,  or  in  veinlike  oands  or 
irregular  segregations.    Some  individual  crystals  of  felds^^^  \sssfc»»QSfe 
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several  yards  in  length,  and  mica  also  occurs  in  crystals  several  feet 
in  dimensions.  Of  the  nimierons  accessory  minerals  found  in  peg- 
matite— some  venr  rare — certain  ones  are  of  value.  These  are  the 
rare-earth  minerak,  or  various  gem  minerals,  as  tourmaline,  beryl, 
spodumene^  garnet,  etc.  It  is  not  imusual  to  obtain  some  of  these 
minerals  with  the  mica.  Thus,  in  North  Carolina,  gem  aquamarine, 
blue  beryl,  and  specimen  material  have  been  found  in  the  mica 
mines.  In  South  Dakota  the  same  pegmatite  has  yielded  mica, 
cassiterite,  and  colimibite. 

Pegmatites  valuable  for  their  mica  contents  are  generally  foimd 
in  metamorphic  gneisses  and  schists,  in  which  they  occupy  various 
positions.  In  some  occurrences  the  pegmatites  follow  the  bedding 
planes  of  the  coimtry  rock  for  considerable  distances;  in  others  they 
cut  the  strike  of  the  mclosing  rock  through  part  or  all  of  their  extent. 
Many  pegmatite  masses  are  very  irregular  in  shape  and  continuity, 
and  some  exhibit  the  same  structures  as  the  country  rock.  Peg- 
matite that  is  commercially  valuable  for  mica  commonly  occurs  in 
overlapping  lenticular-shaped  bodies  and  sheets  of  more  persistent 
extent.    The  deposits  range  from  a  fraction  of  an  inch  up  to  many 

^'-ards  in  thickness,  and  the  length  of  the  lens-shaped  masses  may  bie 
rom  two  or  three  times  to  more  than  twenty  times  their  thickness. 
The  minimum  thickness  of  a  pegmatite  body  which  can  be  profitably 
worked  for  mica  might  be  aroitrarily  placed  at  from  1  to  2  feet  for 
rich  and  regular  veins. 

The  mica  crystals  occupy  various  positions  in  pegmatite  masses, 
and  no  positive  rule  can  be  made  for  finding  them.  Where  the  peg- 
matite has  a  typical  granite  texture,  the  mica  may  be  foimd  evenfy 
distributed  through  it.  Often  the  larger  crystals  will  be  foimd  either 
in  clusters  at  intervals  through  the  ''vein,"  in  places  partly  con- 
nected by  streaks  of  small  crystals,  or  along  one  or  both  walls  of  the 
pegmatite.  Where  there  is  a  auartz  streak  within  the  pegmatite, 
the  mica  occurs  on  either  or  both  sides  of  it,  being  partly  embeddea 
in  the  quartz  or  occupying  any  of  the  positions  noted  above  in  the 
remaining  portion  of  tne  pegmatite. 

Commercially  valuable  deposits  of  phlogopite  are  not  known  to 
occur  in  the  United  States.  Deposits  carrying  commercial  sizes  of 
muscovite  mica  have  been  found  m  the  following  States  of  the  United 
States:  Alabama,  Arizona,  California,  Colorado,  Connecticut,  Geor- 
ia,  Idaho,  Maine,  Maryland,  Nevada,  New  Hampshire,  New  Jersey, 
few  Mexico,  North  Carolina,  South  Carolina,  South  Dakota,  Vir- 
ginia, Wyoming,  and  a  few  other  States.  Brief  notes  on  the  occur- 
rence of  mica  in  several  of  these  States  are  given  below. 

Alabama, — The  mica  deposits  of  the  northern  part  of  Randolph 
County,  in  northeastern  Alabama,  are  briefly  described  bj  W.  F. 
Prouty.**  They  occur  in  a  belt  of  Archean  schists  in  the  vicinity  and 
to  the  south  of  Micaville.  The  deposits  consist  of  pegmatite  which 
in  some  places  is  composed  largely  of  orthoclase  feldspar  and  in  others 
chiefly  of  quartz.  Those  pegmatites  which  contain  large  amounts 
of  quartz  appear  to  be  the  richer  in  mica.  The  latter  mmeral  more 
often  occurs  embedded  in  the  quartz  than  in  the  feldspar,  though 
arge  crystals  are  generally  found  along  the  wall  rock  or  between 
masses  of  feldspar  and  quartz.  The  minerals  most  commonlj  asso- 
ciated  with  the  mica,  besides  feldspar  and  kaolin,  are  tourmalme  and 

a  HIca  in  Alabama:  )i\n»&  an^  ^VDnn\%,  I>«»s£&mi  YKTV. 
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cyanite.  The  pe^atite  masses  lie  principally  in  the  bedding  planes 
or  schistosity  of  the  mica  schist,  which  is  often  highly  gametiferous 
near  the  contact.  Locally  the  pegmatites  occur  in  lenticular  masses, 
though  the  leads  can  be  traced  long  distances. 

The  mica  deposits  of  Alabama  have  been  opened  at  a  number  of 
places  in  times  past,  though  they  have  only  been  worked  in  a  limited 
way.  In  view  of  tne  large  number  of  deposits  in  which  high-grade 
mica  has  been  found,  Mr.  Prouty  expects  to  see  a  large  production 
from  Alabama  within  the  next  decade. 

California. — ^Mica  has  been  mined  in  Ventura  County ,<*  Cal.,  58 
miles  from  Bakersfield,  at  the  Mount  Alamo  mine.  The  occurrence 
is  in  pemiatite  which  has  a  mica-schist  hanging  wall  and  a  granite 
foot  waU.  The  mining  is  reported  as  having  been  carried  to  a  depth 
of  200  feet,  though  the  pegmatite  formation  is  somewhat  broken  and 
faulted.  Clear  sheet  mica  up  to  4  by  10  inches  in  size  was  obtained, 
but  the  greater  part  of  the  product  was  shipped  as  scrap  to  the  com- 
pany's factory  at  West  Berkeley. 

Isorth  Carolina, — For  a  number  of  years  North  Carolina  has  led  in 
the  production  of  mica  in  the  United  States.  Mines  have  been  worked 
in  over  twenty  counties  in  the  western  part  of  the  State.  The  prin- 
cipal production  has  come  from  the  counties  northwest  of  the  Blue 
Ridjse  Mountains,  and  among  them  the  following  have  been  important 
producers:  Mitchell,  Yancey,  Macon,  Jackson,  Haywood,  and  Ashe. 
During  1907  there  was  a  considerable  production  from  Cleveland  and 
the  adjoining  counties,  and  from  Stokes  County,  all  in  the  Piedmont 
plateau  region  to  the  southeast  of  the  Blue  Ridge.  Very  large  blocks 
of  mica  have  been  found  in  the  mines  of  some  or  these  counties.  Dur- 
ing 1907  a  crystal  of  mica  was  found  in  the  mine  of  the  Franklin 
Kaolin  and  Mica  Company,  at  lotla  Bridge,  Macon  County,  that 
was  29  inches  wide,  36  inches  long,  and  about  4  feet  thick.  This 
crystal  was  not  solid,  however,  and  the  perfect  sheets  obtained  from 
it  were  considerably  smaller  than  its  area. 

As  a  rule,  the  methods  of  mining  mica  in  North  Carolina  are  simple. 
A  deposit  is  opened  by  crosscuts  or  trenches  along  the  outcrop,  and 
the  mica  is  followed,  wherever  it  mav  lead,  by  incunes,  shafts,  drifts, 
and  stopes.  Since  the  occurrence  of  mica  in  pegmatite  is  often  very 
irregular,  the  workings  ace  apt  to  be  very  unsystematic.  It  is 
unusual,  and  as  a  rule  inadvisable,  to  open  a  mica  mine  in  North 
Carolina  by  a  shaft  or  adit  calculated  to  cut  the  'Wein"  at  a  certain 

f)oint,  unless  a  careful  test  has  first  proven  the  continuity  and  regu- 
arity  of  the  pegmatite;  for  the  latter  may  have  pinched  out,  changed 
its  clip  or  stnke,  or  been  folded  back  on  itself,  so  that  the  develop- 
ment work  majr  fail  to  reach  it;  or  the  ''vein"  may  be  foimd  barren 
of  mica  when  finally  cut. 

Mica  is  found  in  several  types  of  pegmatite  *  in  North  Carolina. 
Some  of  these  appear  to  be  re^lar  dikes  with  a  very  coarse  granitic 
texture,  while  others  are  doubtless  veins.  In  the  tatter  type  there 
is  generally  a  decided  banding  of  the  two  prominent  mmerals  of 
pegmatite;  that  is,  the  feldspar  and  the  quartz.  These  minerals 
occur  in  separate  sheet-like  masses  in  the  pegmatite,  Iving  parallel 
with  its  walls,  while  the  mica  is  generaUy  foimd  in  the  feldspar  next 
to  the  quartz  or  walls. 

aMin.  and  ScL  Press,  February  4, 1905. 

b  Sterrett,  Douglas  B.    Mica  deposits  of  western  North  Carolina:  BulL  U.  a.  <i«»V  %v«s«^  ^^."ix^, 
ig06,  pp.  400-422. 
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South  Dakota. — Good  mica  deposits  are  known  to  occur  in  the 
Black  Hills  in  Custer  and  Pennington  counties,  S.  Dak.^  The  peg- 
matites of  this  region  have  attracted  considerable  attention  because 
of  their  large  size  and  their  associated  minerals.  The  Etta  mica  and 
tin  mine  has  probably  been  the  most  noted  for  the  latter  reason,  for 
besides  contaming  those  two  minerals,  spodiunene  crystals  more 
than  30  feet  long  occiu:  through  the  pegmatite,  while  bieryl,  colum- 
bite,  and  tourmcQine  also  occur  in  masses  of  unusual  size.  Another 
mineral  of  interest  foimd  in  the  pegmatites  of  several  other  mines  in 
the  Black  Hills,  as  well  as  the  Etta,  is  wolframite.  The  sheet  mica 
in  this  redon  is  said  to  be  of  good  color  and  quality,  though  there  is 
a  rather  large  proportion  of  '^xded"  and  ''wedge"  shaped  crystals.** 
Occasionally  the  mica  content  of  the  pegmatiteis  in  the  BlacK  Hills 
amounts  to  8  or  10  per  cent,  though  it  is  generally  much  less. 

Virginia, — In  a  report  on  the  mineral  resomxjes  of  Virginia,  pre- 
pared for  the  Jamestown  Exposition  in  1907,  Dr.  T.  L.  Watson  gives 
the  following  localities  and  counties  in  which  mica  has  been  mmed: 
Near  AmeUa  and  Jetersville,  AmeUa  Coimty;  near  New  London, 
Bedford  Coimty;  near  Goochland,  Goochland  County;  south  of 
Chatham,  Pittsylvania  Coimty;  in  Amherst  County;  at  Ridgeway. 
Henry  County;  near  Hewlett,  Hanover  County.  Indications  or 
mica  occur  also  in  Powhatan,  Cumberland,  Caroline,  Buckingham^ 
Spottsylvania,  and  Franklin  counties. 

The  Jefferson  mine  near  Amelia,  opened  in  1873,  was  the  first 
mine  worked  for  mica  in  Virginia,  and  was  soon  followed  by  the 
Rutherford  mine,  also  near  Amelia,  and  the  Schlegal  mine  near 
Jetersville.  The  only  mica  mines  in  AmeUa  County  regularly  worked 
during  recent  years  have  been  the  Pinchback  and  the  Schlegal.  The 
Pinchback  mine  has  been  worked  by  over  half  a  dozen  openings,  in 
the  last  of  which,  made  in  1906,  the  pegmatite  is  shown  to  be  40  leet 
thick.  The  feldspar  toward  the  walls  is  entirely  kaoUnized  to  a 
depth  of  28  feet,  and  all  of  it,  though  only  partially  kaolinized,  is 
shipped  to  pottery  works  when  the  mine  is  in  operation.  The 
Schlegal  mine  was  worked  by  a  large  open  cut  and  a  shaft  100  feet 
deep,  with  some  drifting.  The  last  work  was  done  about  six  years 
ago  and,  besides  mica,  furnished  feldspar  for  pottery  works.  This 
feldspar  was  ground  in  a  mill  at  the  mine  before  shipping.  The  peg- 
matite formation  is  nearly  30  feet  thick  and  cuts  irregularly  across 
the  strike  of  the  countir  gneiss. 

Much  of  the  rock  or  the  Amelia  mica  region  is  covered  with  a 
mantle  of  residual  soil.  The  mica  occurs  in  pe^atites  cutting  a 
country  rock  of  thinly  foliated,  dark  biotite  gneiss,  which  in  some 
places  nas  an  '*augen  texture.  The  proportion  of  feldspars,  quartz, 
and  mica  in  the  pegmatite  is  quite  variable.  The  varieties  or  feld- 
spar found  are  ortnoclase,  imcrocline,  and  albite.  A  number  of 
accessory  rare  minerals  have  been  found  in  the  Amelia  County  pj^- 
matites,  among  which  are  microlite,  columbite,  helvite,  monazite, 
allanite,  beryl,  zircon,  and  good  specimens  of  spessartite  garnet. 
The  size  and  quality  of  the  sheets  or  mica  that  have  been  found  are 
reported  satisfactory,  patterns  of  12  by  14  inches  having  becm  cut. 

a  Holmes.  J.  A.    Mica  deposits  in  tho  United  States:  Mineral  Resouicea  for  18B6.    Timti«tti  Am. 
Rept.  U.  S.  Geol.  Survey,  pt.  6  (cont'd),  p.  705. 
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Wyoming. — ^According  to  Sydney  H.  BaU,"  mica  deposits  were 
located  in  the  Hartville  upUft  region  in  Wyoming  as  early  as  1881, 
near  the  Haystack  Hills.  Though  prospectmg  and  assessment  work 
have  been  carried  on  to  the  present  time,  there  have  been  practically 
no  shipments  to  the  markets.  The  principal  difficulties  to  mica 
mining  in  this  region  are  the  high  freight  rates  to  the  markets,  in- 
cluding a  haul  costing  $1.25  per  ton  to  the  railroad.  The  same 
difficulties  prohibit  the  shipment  of  feldspar. 

The  mica  occurs  in  pegmatite  cutting  a  schistose  coimtry  rock. 
The  pegmatite  is  composed  of  orthoclase,  microcline,  and  albite  feld- 
spar, and  quartz,  muscovite,  black  toimnaline,  beryl,  brown  garnet, 
and  biotite,  all  coarsely  crystalUzed.  The  distribution  of  the  min- 
erals is  somewhat  even  through  the  piegmatite,  though  locally  the 
mica  occurs  in  bimches.  TTie  pegmatites,  carrying  large  sheets  of 
mica,  range  in  width  from  5  to  18  feet,  and  are  quite  irregular  along 
the  strike  and  dip. 

USES. 

Mica  has  a  wide  industrial  application.  In  the  form  of  sheet  mica 
it  is  extensively  used  in  electrical  apparatus  instead  of  glass,  and 
small  quantities  are  used  for  decorative  effects.  Large  quantities  of 
ground  mica  are  used  for  decorative  purposes,  the  manufacture  of 
lubricants,  and  in  electrical  insulation. 

For  insulating  purposes  in  electrical  apparatus  there  is  nothing 
superior  to  mica.  Its  perfect  cleavage,  flexibility,  elasticity,  infusi- 
biuty,  toughness,  and  softness,  combined  with  its  high  nonconductiv- 
itv  to  el'^ctricity,  render  the  sheets  especially  serviceable  for  a  variety 
of  purposes,  as  for  insulation  between  the  copper  segments  of  the 
commutators  for  direct-current  dynamos  and  motors,  in  armature 
frames,  in  transformers,  induction  coils,  lightning  arresters,  switch 
boxes,  fuse  blocks,  incandescent-lamp  sockets,  arc  lamps,  etc.^  For 
insulation  between  commutator  segments  the  phlogopite  mica  is 
superior  to  muscovite,  since  it  is  of  the  proper  hardness  to  wear  down 
evenly  with  the  copper,  while  the  harder  muscovite  does  not  wea 
down  so  rapidly  and  leaves  a  little  ridge  above  the  copper  bare, 
thereby  endangering  the  machine  by  sparking.  Both  varieties  of 
mica  are  satis&ctory  for  building  into  mica  board  or  ''micanite," 
as  it  is  called.  This  material  is  prepared  by  splitting  the  mica  into 
thin  sheets,  systematically  placing  them  togetner  with  shellac,  and 
then  subjecting  the  whole  to  pressure.  In  tnis  way  large  composite 
sheets  are  made,  which  are  as  suitable,  in  most  cases,  as  single  sheets 
of  mica  for  insulating  purposes.  '^Micanite"  can  be  bent,  rolled 
into  tubes,  or  cut,  anaor  course  can  be  obtained  in  very  large  sheets. 
Small  sizes  of  sheet  mica  can  be  pimched  to  the  proper  size  and  shape 
for  many  purposes,  as  in  washers  for  lamp  sockets,  and  to  such  uses 
la^  quantities  are  applied. 

The  first  use  of  mica  was  probably  in  the  windows  of  dwelliogs 
and  as  fronts  and  chimneys  for  lanterns.  Later  large  sheets  of  mica 
were  used  in  the  fronts  of  stoves  and  in  stove  doors  and  in  the  lights 
of  warships,  where  glass  would  not  stand  the  jar  of  heavy  guns.  The 
principal  uses  of  mica  instead  of  glass  at  present  are  in  stove  lights, 
mcanaescent  gas-lamp  chimneys,  and  miners'  lamps.     In  the  early 

a  liica  In  the  HartvUte  apUft,  Wyoming:  Boll.  U.  8.  GeoL  Survey  No.  816, 1907,  pp.  423-42&, 
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days  large  sheets  were  commonly  employed  in  the  manufacture  of 
stoves,  while  at  present  the  same  result  is  obtained  b^  employing 
several  smaUer  sheets.  The  manufacture  of  ^as  and  oil  stoves  cre- 
ates a  demand  for  considerable  sheet  mica.  A  limited  use  of  small 
sheet  mica  is  made  in  phonograph  diaphragms^  stonecutters'  specta- 
cles, etc.,  while  sheets  ox  various  sizes  are  used  m  the  manufacture  of 
small  fancy  boxes  and  other  novelties. 

The  presence  of  imperfections  in  sheet  mica,  such  as  poor  cleavage 
or  inclusions  of  foreign  material,  depreciates  its  value.  Specked  or 
stained  mica  is  not  satisfactory  for  use  in  stoves  or  lamp  chimneys. 
The  use  of  black-specked  mica  in  electrical  machinery,  where  the 
specks  are  due  to  magnetite  between  the  laminae,  is  limited  to 
machinery  using  currents  of  low  voltage,  since  high  potential  cur- 
rents might  break  down  the  insulation  through  the  magnetite  specks. 

Of  the  large  quantities  of  scrap  mica  ground  each  year,  much  is 
used  for  decorative  purposes  in  brocade  paints  of  sUver.  gold,  and 
bronze  colors  for  wall  papers,  etc.  In  the  manufacture  of  mbricants 
ground  mica  has  been  found  especiaUy  suitable,  and  large  quantities 
are  used  in  the  heavier  varieties  for  car-axle  lubrication,  etc.  Ground 
mica  mixed  with  shellac  has  been  found  serviceable  in  making 
molded  forms  for  electrical  insulation,  such  as  handles,  wire  insulators, 
etc.  This  form  is  called  *' molded  mica,"  and  is  capable  of  a  large 
variety  of  uses. 

PRODUCTION  BY  STATES. 

The  total  value  of  the  production  of  mica  in  the  United  States 
in  1907  amounted  to  $392,111.  This  production  came  from  11 
States — North  Carolina,  South  Dakota,  Alabama,  South  Carolina, 
Colorado,  New  Hampshire,  Idaho,  Georgia,  Virginia,  New  Mexico, 
and  Maine — ^here  named  in  order  of  the  value  of  their  output.  Of 
these  States,  Alabama,  South  Carolina,  Georgia,  and  Maine  reported 
no  production  in  1906,  while  Connecticut  is  credited  with  no  pro- 
duction in  1907  as  against  a  small  one  in  1906. 

The  production  of  sheet  mica  amounted  to  1,060,182  pounds, 
valued  at  $349,311,  a  decrease  in  quantity  of  412,918  poimds  ana 
an  increase  in  value  of  $82,063,  as  compared  with  1906.  The  decrease 
in  quantity  and  the  increase  in  value  are  due  to  the  fact  that,  as 
reported  to  the  Survey,  in  1907  a  larger  proportion  of  the  mica  was 
manufactured  than  in  1906. 

The  production  of  scrap  mica  amounted  to  3,025  short  tons, 
valued  at  $42,800,  an  increase  of  1,526  tons  in  quantity  and  of  $20,058 
in  value  over  1906.  The  price  per  ton  was  $14.15  as  compu^  with 
$15.27  in  1906. 

It  is  difficult  to  separate  the  figures  of  production  for  sheet  mica 
from  those  for  scrap  mica,  since  the  material  used  for  sheet  by  one 
producer  might  be  ground  as  scrap  by  another.  Thus  sheets  of 
only  an  inch  and  a  half  in  diameter  may  be  used  for  punching  out 
washers  by  one  manufacturer,  while  sheets  up  to  2  or  3  inches 
in  diameter  may  be  ground  along  with  waste  mica  by  another. 
After  the  larger  sheet  mica  has  been  removed  from  a  stock  of  rou^ 
mica  the  remainder  is  sometimes  sold  as  scrap.  All  of  the  latter 
is  not  necessarily  ground,  however,  as  the  purchaser  may  use  a  con- 
siderahle  quantity  to  manufacture  small  sheet  and  punch  mica.    In 
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such  cases  the  value  is  considerably  more  than  that  reported  for 
scrap. 

The  mica  industry  in  the  United  States  was  in  an  especially  flourish- 
ing condition  during  the  first  part  of  1907  in  many  of  the  producing 
areas.  During  the  Tatter  part  of  the  year  activity  m  mica  production 
was  but  slighfly  decreased  hj  the  panic.  To  judge  from  conditions 
dining  the  first  part  of  1908,  it  is  d!oubtful  whether  the  effects  of  the 
panic  will  cause  a  very  great  falling  off  in  output. 

North  Carolina. — ^North  Carolina  is  credited  with  a  production  of 
$225,206  worth  of  mica,  as  follows:  645,221  pounds  of  sheet,  valued 
at  $209,956,  and  1,371  short  tons  ot  scrap,  valued  at  $15,250. 
This  production  came  from  the  following  counties,  named  in  the 
order  of  the  value  of  their  output:  Mitchell,  Yancey,  Macon,  Jackson, 
Haywood.  Transylvania,  Ashe,  Lincoln,  and  Watauga.  Over  one- 
half  of  tne  proauction  came  from  Mitchell  and  Yancey  counties 
and  over  one-third  from  Macon,  Jackson,  and  Haywood  counties. 
An  interesting  feature  of  the  mica  industry  in  North  Carolina  is  the 
increasing  Quantity  of  mica  that  is  manufactured  before  being  shipped 
to  the  marKets.  This  is  true  not  only  of  sheet  mica,  but  of  scrap 
mica  also.  Part  of  the  scrap,  however,  is  shipped  out  of  the  State 
for  grinding,  much  of  it  going  to  Richmond,  Va.,  for  this  purpose. 

South  Dakota, — ^There  was  a  large  increase  in  the  production  of 
mica  in  South  Dakota  in  1907,  the  value  of  which  amounted  to  nearly 
one-third  of  the  total  for  the  United  States.  This  increase  is  due 
principally  to  the  extensive  operations  of  the  Westinghouse  Electric 
and  Manufacturing  Company  near  Custer.  This  company^  through 
its  agent,  Mr.  W.  J.  Longmore,  installed  a  complete  electrical  plant 
for  the  operation  of  its  four  mica  mines.  Some  of  the  mica  is  manu- 
factured at  Custer,  S.  Dak.,  and  the  remainder  at  Denver,  Colo.,  in  a 
plant  operated  under  the  name  of  the  Laurentide  Mica  Company 
(Limited). 

Alabama. — ^The  appearance  of  Alabama  in  third  place  in  the  list  of 
States  producing  mica  in  1907  is  due  to  the  operations  of  the  Great 
Southern  Mica  Company,  of  Cleveland,  Ohio.  This  company  com- 
menced operations  near  Heflin,  in  Randolph  County,  about  the  1st 
of  July,  1907.  A  plant  has  been  erected  for  the  manufacture  of  both 
sheet  and  scrap  mica,  for  which  latter  a  grinding  mill  was  erected  and 
started  in  January,  1908. 

South  Carolina. — ^The  production  of  mica  in  South  Carolina  came 
from  Greenville  County,  where  three  mines  were  worked  during  part 
of  1907.  Two  of  these,  one  at  Reedy  River  and  the  other  near 
Greenville,  were  operated  by  Mr.  C.  H.  Wolford,  who  reports  other 
good  prospects  in  the  rerion.  According  to  Earle  Sloan,"  there  are 
a  number  of  localities  in  ^t^ch  mica  has  been  found  in  South  Carolina. 

These  are  located  in  Oconee,  Anderson,  Pickens^  Abbeville,  Green- 
ville, and  Spartanburg  counties.  Feldspar,  suitable  for  pottery 
works,  occurs  with  the  mica  in  some  of  the  deposits. 

Colorado. — Though  the  production  of  mica  m  Colorado  was  soine- 
what  less  in  1907  than  in  1906,  there  was  still  considerable  activity 
in  the  mica  industry  in  that  State.  The  Canyon  City  Mica  Mills  Com- 
pany, mentioned  in  this  report  for  1906,  completed  its  plant  for 
manufacturing  sheet  and  scrap  mica  and  commenced  the  preparation 

o  A  catalogue  of  the  mineial  localities  of  South  CaroUna:  Bull.  2,  South  CaroUna  aeol.8nr<^^<.^SMfe^ 
pp.  142-149. 
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of  mica  for  the  market.  During  1907  rough  mica  for  manufacture 
was  bought  by  this  company,  though  it  also  expects  to  operate  mines 
of  its  own. 

Nefvo  Hampshire. — ^The  production  of  mica  in  New  Hainpshire  was 
less  in  1907  than  in  1906,  both  in  quantity  and  in  value.  The  output 
came  from  Grafton  and  Cheshire  counties.  The  principal  producer 
in  this  State  was  the  General  Electric  Company,  operatmg  mines  in 
AlexandWa  and  Groton,  with  a  factory  at  Bristol. 

Idaho. — ^The  value  of  the  production  of  mica  in  Idaho  reported  in 
1907  was  ^eater  than  in  1906.  The  principal  producer  was  the 
Spokane  Mca  Company,  which  operated  in  Latah  Coimty.  This 
company  reports  that  a  railroad  has  been  built  into  the  mica  field  of 
Latah  County,  rendering  a  number  of  good  mica  deposits  accessible 
without  the  20-mile  wagon  haul  formeny  necessary. 

Georgia. — ^The  production  of  mica  in  Qeorria  came  from  Lumnkin 
and  Union  counties,  where  the  Pitner  Mica  Company,  of  Two  Kun, 
operated  a  part  of  the  year. 

Virffinia. — ^The  promiction  of  mica  in  Virginia  was  considerably 
lessin  1907thanin  1906.  ItcamefromMartixSville,inHenryCounty; 
Hewlett,  in  Hanover  Coimty ;  and  Amelia,  in  Amelia  Coimtv.  No  pro- 
duction was  reported  from  jSedford  County  in  1907,  thoiigh  there  was 
a  good  production  in  1906.  The  production  of  mica  in  Virginia  dur- 
ing 1908  should  show  a  large  increase,  as  new  companies  have  formed 
to  operate  durine  that  year,  and  some  of  the  companies  producing  in 
1907  perfected  tneir  equipment  only  at  the  end  of  the  year  or  in  the 
early  part  of  1908.  Among  the  new  companies  are  the  Corson  Mica 
Company  and  the  Pittsburg  Mica  Company,  to  work  mines  in  AmeUa 
and  Henry  counties,  respectively.  The  latter  company  has  erected 
a  plant  for  the  manufacture  of  stove  and  electric  sheet  mica  and  a 
mm  for  grinding  scrap  mica  at  Ridgeway.  According  to  T.  L. 
Watson,^  the  workings  consist  of  an  open  cut  about  100  feet  long  and 
40  feet  deep,  with  much  crosscut  work,  on  a  pegmatite  8  feet  wide. 
Among  those  companies  producing  at  the  end  of  1907  were  the  Han- 
over Mica  Company,  at  Hewlett,  in  Hanover  County,  and  the  Henry 
Mica  Corporation,  of  Columbus,  Ohio,  with  mines  at  Martinsville. 
Henry  County,  where  the  latter  company  will  install  a  grinding  mill 
during  the  present  year. 

New  Mexico  and  Maine. — The  production  of  mica  from  New  Mex- 
ico and  Maine  was  very  small  and  was  reported  as  scrap.  The  pro- 
duction in  New  Mexico  came  from  Ojo  Caliente,  in  TaosCountv,  and 
that  in  Maine  from  the  tourmaline  mine  at  Mount  ^ca,  Oxford 
County. 

a  Mineral  Resources  of  Virginia,  Virginia  Jamestown  Exposition  Committee,  1907  pp.  37S-9B6. 
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The  production  of  mica  in  the  United  States  since  1880  has  been  as 
foUows: 

Production  of  mica  in  the  United  StateSy  1880-1907, 
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IMPORTS  AND  EXPORTS. 

The  imports  of  unmanufactured  and  trimmed  sheet  mica  into  the 
United  States  during  1907,  as  reported  by  the  Bureau  of  Statistics 
of  the  Department  of  Commerce  and  Labor,  were  less  than  in  1906  by 
728,048  pounds  in  quantity  and  $117,349  in  value.  With  the  excep- 
tion of  1906,  the  imports  were  larger  in  1907  than  in  any  other  year 
recorded.  The  quantity  and  value  of  mica  imported  into  the  United 
States  annually  from  1903  to  1907,  inclusive,  are  shown  in  the  fol- 
lowing table: 

Mica  imported  and  entered  for  consumption  in  the  United  States,  190S-1907,  in  pounds. 


Year. 

UimuuitifaiCturBd. 

Cut  or  trimmed. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1903 

1,366,375 
1,066,343 
1,506,382 
2,984,719 
2,226,460 

$288,783 
241,061 
352,475 
983,981 
848,006 

67,680 
61,086 
88,188 
82,019 
112,230 

I2e»186 
22,668 
51,281 
58,627 
77,161 

1,423,066 
1,147,320 
1,504,570 
3,066,738 
2,338,600 

1317,960 

1904 

283,714 

1905 

403,756 

1906 

1,042,608 

1907 

026,260 

A  small  quantity  of  mica  is  exported  each  year,  for  which  figures 
have  not  been  obtained  for  calendar  years. 
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PRICES. 

The  average  price  of  sheet  mica  for  the  United  States  during  1907, 
as  deduced  from  the  total  production,  was  33  cents  per  pound,  as 
compared  with  17.7  cents  in  1906.  The  average  prices  per  poimd  of 
sheet  mica  as  reported  in  the  production  from  several  States  were  as 
follows:  Idaho,  $1.50;  Alabama,  72  cents;  South  Dakota,  33.4  cents; 
North  Carolina,  32.5  cents;  South  Carolina,  30  cents;  New  Hamp- 
shire, 20.6  cents;  Virginia,  17.7  cents;  Colorado,  9  cents.  With  the 
exception  of  Colorado,  the  average  price  of  sheet  mica  in  all  of  these 
States  was  considerably  higher  in  1907  than  in  1906,  and  the  figures 
bring  out  weU  the  fact  that  a  much  larger  proportion  of  manufactured 
mica  was  included  in  these  reports. 

The  average  price  of  scrap  mica  during  1907,  as  obtained  from  the 
table  of  production,  was  $14.15  per  ton,  as  compared  with  $15.27  in 
1906.  The  average  price  paid  for  scrap  mica  in  North  Carolina  during 
1907  was  $11.12  per  ton,  an  increase  of  55  cents  over  1906.  In  the 
remaining  States  the  average  price  was  $16.65  per  ton.  The  prices  of 
scrap  mica  reported  by  dealers  in  the  several  States  are  so  variable, 
dependent  on  their  transportation  and  market  facilities  and  on  the 
grade  of  mica,  that  it  is  impossible  to  state  a  definite  price.  The 
price  paid  for  a  certain  lot  of  mica  sold  as  scrap  is  sometimes  high, 
since  the  purchaser  may  obtain  much  small  sheet  mica  from  it  before 
grinding.  The  waste  from  manufactured  sheet  mica  also  is  more 
suitable  for  grinding  than  small,  rough,  refuse  mica  from  the  mine, 
since  it  is  cleaner  and  contains  less  foreign  material,  as  dirt,  quartz, 
and  other  minerals. 

FOREIGN  PRODUCTION. 

CANADA. 

The  exports  of  mica  from  Canada**  during  1907  are  given  as 
1,117,010  pounds,  valued  at  $422,172.  This  is  a  decided  decrease  in 
quantity  and  value  from  the  exports  of  1,826,000  poimds,  valued  at 
$581,919,  reported  for  1906. 

INDIA. 

The  exports  of  mica  from  India*  in  1906  amounted  to  54,193 
hundredweight,  valued  at  £258,782,  as  compared  with  25,837  himdred- 
weight,  valued  at  £142,008,  in  1905.     Tne  weight  of  exports  here 

S'ven  for  1905  is  considerably  less  than  that  publiSied  in  this  report  in 
ineral  Resources  for  1906,  a  difference  due  to  an  error  in  the  figures 
published  by  the  Geological  Survey  of  India  for  1906.  The  produc- 
tion of  India  mica  came  from  the  provinces  of  Madras,  Bengal,  and 
Rajputana,  where  an  average  of  about  15,723  people  were  engaged  in 
the  mica  industry. 

a  Preliminary  Report  of  the  Mineral  Production  of  Canada  for  1907:  Minet  Section,  OaoL  Survey 
Canada,  1907. 
b  Rec.  Geol.  Survey  of  India,  vol.  36,  pt.  2,  1907. 
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By  Samuel  Sakford. 


SCOPK  OF  STATISTICS. 

In  collecting  and  tabulating  the  data  given  in  the  following  ac- 
count of  the  mineral-water  trade  of  the  United  States  during  1907 
the  same  general  plan  has  been  followed  as  in  assembling  the  statis- 
tics for  1W6.  In  particular,  there  has  been  no  change  in  the  manner 
of  compiling  the  totals  showing  the  condition  of  trade  by  States. 
The  term  mineral  water  has  been  given  the  meaning  defined  in  the 
report  for  1906,  and  the  valuation  of  table  and  mineral  waters  sep- 
arately and  the  collection  of  details  regarding  springs  at  resorts,  firat 
attempted  in  the  1905  report  by  Mr.  M.  L.  Fuller,  have  been  con- 
tinued. More  attention,  however,  has  been  paid  to  separating  from 
the  returns  made  by  producers  the  water  used  in  making  carbonated 
beverages,  and  some  figures  indicating  the  quantity  of  spring  water 
thus  used  are  published  on  a  following  page.  The  magmtude  of  the 
so-called  soft-drink  business  and  the  endeavor  to  enminiite  from 
State  totals  the  water  sold  as  something  else  than  water  have  caused 
apparent  declines  in  the  mineral-water  output  of  some  States.  Atten- 
tion is  called  to  these  changes  in  the  discussion  of  the  year's  produc- 
tion. 

DEFIJNITION  OF  MTNISRAIj  WATER. 

As  ordinarily  used,  the  term  mineral  water  implies  water  chem- 
ically different  from  the  supplies  furnished  by  the  wells  and  springs 
of  a  particular  locality.  A  chemist  might  define  a  mineral  water  as 
one  having  a  large  percentage  of  salts  in  solution,  and  a  physician 
might  define  it  as  one  prescribed  in  the  treatment  of  some  disorder  of 
the  human  system.  In  this  report,  however,  the  basis  of  classification 
is  commercial,  and  the  mineral  waters  mentioned  include  those  that 
contain  a  large  percentage  of  solids  in  solution  as  well  as  those  that 
have  a  very  low  content  of  dissolved  salts.  In  compiling  the  totals 
of  production  by  States,  the  output  of  a  spring  that  is  odorless,  taste- 
less, and  is  not  credited  with  therapeutic  value  has  been  added  to 
the  returns  from  a  spring  supplying  water  that  has  an  unpleasant 
taste  or  a  pronounced  physiologic  effect,  the  essential  thing  being 
that  the  water  was  an  article  of  commerce.  The  fact  that  a  spring 
owner  reported  that  the  water  he  sold  was  not  **  mineral  '*  was  not 
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considered  of  importance.  Neither  was  source  taken  into  considera- 
tion, both  natural  springs  and  artesian  wells  being  classed  as  springs. 
On  the  other  hand,  water  distributed  by  public  supply  systems,  water 
used  for  bathing,  or  water  furnished  without  extra  charge  to  guests 
at  hotels  or  patients  at  sanitariums  has  been  excluded,  as  also  water 
used  in  makmg  sweetened  beverages.  In  short,  the  statistics  mven 
in  this  report  refer  to  water  sold  as  water,  still  or  carbonated,  in 
bulk  or  in  bottles. 

MEDICTNAIi  ANI>  TABI/E  WATERS. 

The  total  values  of  the  medicinal  and  table  waters  sold  in  this 
country  in  1907  are  given  separately,  but  this  does  not  imply  that 
the  classification  is  a  rigorous  one  based  on  differences  in  chemical 
composition.  The  exact  physiologic  effects  of  many  spring  waters 
widely  recommended  in  the  treatment  of  various  disorders  is  a  mat- 
ter still  in  doubt.  Some  waters  low  in  mineral  content  contain  ele- 
ments that  act  powerfully  on  the  human  system,  and  other  waters 
much  more  highly  mineralized  contain  elements  that  are  relatively 
inert;  hence  the  therapeutic  value  of  a  water  need  not  depend  on  the 
total  amount  of  mineral  matter  in  solution.  Moreover,  the  purest  of 
spring  waters  may  have  their  place  in  the  treatment  of  disease  be- 
cause they  are  light,  palatable,  and  refreshing.  Hence  many  spring 
waters  are  sold  for  both  medicinal  and  table  use,  as  the  statements 
of  producers  show. 

The  medicinal  waters  may  be  divided  into  three  classes — ^the  pur- 
gative waters,  some  of  which  are  widely  advertised,  the  less  strongly 
mineralized,  but  even  more  advertised,  "  lithia  "  waters,  and  the  sul- 
phureted  waters,  little  sold  in  bottles  but  drunk  in  large  quantities 
at  many  resorts.  The  strictly  table  waters  comprise  those  for  which 
no  other  value  is  claimed  than  that  they  are  wholesome  and  pleasant. 
They  are*less  advertised  than  the  medicinal  waters,  but  as  they  are 
used  for  factory,  office,  and  family  supply  and  are  largely  distributed 
in  carboys,  their  total  sales  reach  millions  of  gallons.  Between  the 
strictly  medicinal  and  the  strictly  table  waters  comes  the  output  of  a 
great  number  of  springs,  in  which  is  included  the  water  of  what  are 
probably  the  most  advertised  springs  and  wells  in  this  country.  This 
water  is  largely  sold  carbonated  in  bottles — quarts,  pints,  and  splits — 
for  bar  and  hotel  trade. 

CONDITIONS  AND  TENDENCIES  IN  THE  MINEBAIi- WATER 

TRADE. 

Though  the  fact  is  not  brought  out  by  the  table  giving  the  produc- 
tion for  the  past  twenty-five  years,  owing  to  changes  made  since  1904 
in  the  classification  of  mineral  waters,  yet  the  year  1907  was  undoubt- 
edly the  most  prosperous  one  in  the  history  of  the  trade.  Several 
causes  helped — ^the  industrial  prosperity  of  the  country  since  1898, 
the  immense  amount  of  advertising  done  by  various  producers,  the 
increased  efforts  made  to  attract  guests  to  hotels  at  springs  and  to 
sanitariums  where  hydrotherapy  is  part  of  the  course  of  treatment, 
and,  most  important  of  all,  the  greater  interest  in  pure  drio^ing 
water. 
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The  financial  depression  that  unsettled  business  in  the  fall  of  1907 
evidently  came  too  late  to  have  much  effect  on  the  year's  trade,  but 
few  sprinff  owners  reporting  a  decrease  in  sales  on  account  of  it. 
Undoubtedly  the  following  period  of  falling  values  will  have  an 
effect  on  the  trade  of  1908,  but  there  is  every  reason  for  believing  that 
in  ensuing  years  the  trade  will  expand  enormously. 

In  spite  of  the  substitution  of  filtered  water  for  the  present  pol- 
luted supplies  at  many  cities,  spring  and  well  waters  will  be  in  de- 
mand for  their  lightness  and  palatableness,  while  the  Rowing  tend- 
ency toward  specialized  methods  in  the  treatment  of  disease  and  the 
increasing  interest  in  hydrotherapeutics  are  assurances  of  prosperity 
for  many  springs. 

The  tendencies  of  our  industrial  progress  are  manifest,  however, 
in  the  mineral-water  business.  As  m  other  branches  of  trade,  the 
establishments  investing  the  most  capital  and  showing  the  most 
sagacity  in  securing  and  holding  customers  are  bound  to  sell  the 
most  water.  Yet  this  does  not  mean  that  aH  smaller  producers  are 
to  be  forced  out  of  business.  Many  owners  of  medicinal  springs  will 
continue  to  sell  their  small  annual  totals,  satisfied  with  the  profits 
made  from  the  successful  conduct  of  hotels  and  sanitariums,  and 
hundreds  of  owners  of  other  springs  will  find  profit  in  supplying 
a  local  demand  for  pure  and  agreeable  drinking  water.  In  fact, 
the  number  of  producers  will  increase  rather  than  diminish.  Still, 
there  will  be  some  failures,  for  th^  investment  necessary  to  put  a 
mineral  water  on  the  market  is  much  greater  than  many  people  sup- 
pose. Bottling,  labeling,  advertising,  and  distributing,  all  call  for 
money. 

SPRINGS  AS  RESORTS. 

While  there  are  in  several  States  springs  that  have  long  been 
famous  as  resorts,  where  great  hotels  during  the  season  shelter  thou- 
sands of  ^ests,  and  whue  at  other  springs  sanitariums  have  been 
established  with  every  modern  appliance  for  the  medicinal  use  of 
the  waters,  yet  there  is  room  for  new  resorts.  The  United  States 
has  a  climate  as  varied  as  that  of  any  country  in  Europe  and  a 
much  wider  range  of  mineral  springs,  but  the  foreign  spas  attract 
thousands  of  American  visitors  who  find  what  they  can  not  find  at 
home.  In  comparison,  our  springs  lack  attractions;  less  has  been 
done  to  beautify  the  surroundings,  and  the  present  methods  of  using 
the  water  leave  much  to  be  desired.  For  a  guest  to  drink  as  much 
of  a  strongly  mineralized  water  as  suits  him,  at  whatever  time  he 
has  the  whim,  without  regard  to  the  character  of  the  water,  his  diet, 
or  his  mo4e  of  living  at  the  resort,  is  absurd.  The  proprietors  of  the 
springs  at  certain  of  our  famous  resorts  can  do  themselves  no  greater 
benefit  than  to  impress  on  visitors  the  medicinal  character  of  the 
waters  and  the  importance  of  rational  use.  There  is  also  oppor- 
tunity for  improvement  in  other  directions,  as  in  the  development 
of  springs  and  the  prevention  of  waste  and  of  the  deterioration  of 
mianty  by  excessive  use.  The  controversy  at  Saratoga  Springs, 
]N.  Y.,  between  certain  well  owners  regarding  the  use  of  pumps 
brought  out  instructive  evidence  on  the  last  pomt.    At  other  places 
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the  need  of  a  sensible  policy  of  development  and  conservation  that 
will  look  to  future  gains  ratner  than  to  unmediate  profits  is  becoming 
apparent. 

VAIiUATION  OF  MTNBRAIi  WATER. 

The  same  basis  of  valuation  has  been  adopted  in  this  report  as  was 
used  in  compiling  the  1906  totals.  It  has  oeen  assumed  that  water 
has  little  intrinsic  value,  that  the  selling  prices  of  most  table  and  of 
many  medicinal  waters  represent  the  cost  of  getting  them  to  the 
consumer  plus  a  charge  sumcient  to  offset  the  uncertainties  of  trade 
and  to  give  a  reasonable  profit.  A  hillside  spring,  clear  and  cool, 
may  for  years  have  been  put  to  no  more  profitable  use  than  watering 
stock,  yet  its  water,  if  neatly  bottled  and  attractively  advertised,  may 
be  sold  widely  at  an  average  price  of  50  cents  p»er  gallon.  The 
consumer  in  tnis  case  pays  for  bottles,  labels,  advertising,  and  labon 
rather  than  for  water.  Hence  the  basis  of  valuation  adopted  is  the 
average  retail  selling  price  at  the  spring,  which  includes  tne  expense 
of  getting  the  water  ready  for  market,  but  excludes  freight  charges 
and  other  costs  of  distribution. 

REVIEW  OF  MINERAIi- WATER  TRADE  IN  190T. 

OUTPUT  AND  VALUE. 

The  total  reported  output  of  mineral  water  in  the  United  States  in 
1907  was  52,060,520  gallons,  valued  at  $7,331,503,  as  against  48,108,580 
gallons,  valued  at  $8,026,387,  in  1906.  A  comparison  of  the  returns 
tor  the  two  years  shows  that  there  was  a  decline  in  output  in  1907 
from  14  of  the  States  and  Territories — Arkansas,  ColoracK)^  Connect- 
icut, Florida,  Iowa,  Maine,  New  Hampshire,  New  Mexico,  Ohio, 
Oklahoma,  Oregon,  Pennsylvania,  South  Carolina,  and  Wisconsin — 
and  an  increase  from  23— Alabama,  California,  Georgia,  Illinois. 
Indiana,  Kansas,  KentucKy,  Maryland,  Massachusetts,  Michigan, 
Minnesota,  Mississippi,  Missouri,  New  Jersey,  New  York,  North 
Carolina,  Rhode  Island,  Tennessee,  Texas,  Vermont,  Virginia,  Wash- 
ington, and  West  Virginia. 

A  total  of  584  springs  reported  sales,  compared  with  582  springs  in 
1906.  The  net  increase  in  product  amounted  to  3,951,940  gallons,  or 
more  than  8  per  cent ;  the  loss  in  value  of  the  output  was,  however, 
$696,884,^  or  nearly  9  per  cent. 

The  following  table  gives  a  summary,  by  States,  of  the  1907  out- 
put. It  shows  the  number  of  springs  reporting  sales,  the  number  of 
gallons  sold,  the  average  retail  price  per  gallon  at  the  spriifg,  the  total 
value,  and  the  value  of  the  water  sold  for  medicinal  and  for  table  use. 

•  This  loss  is  more  apparent  than  real,  as  the  water  represented  by  it  was  largely  used 
in  the  manufacture  of  beyerages  of  various  Iclnds,  which  have  been  ezdnded  from  tte 
report  for  1007. 
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Production  and  value  of  mineral  waters  in  the  United  States,  1907,  by  States, 


state  or  Territory. 


Number 

of  sprlnffs 

reporting 

sales. 


Quantity 

sold 
(gallons). 


Average 

retail 

price  per 

gallon  at 

spring. 


Value  of 

medicinal 

waters. 


Value  of 

table 

waters. 


Total 
value  of 
mineral 
waters. 


Alabama , 

Arkansas 

California , 

Colorado , 

Connecticut 

Florida , 

Georgia 

Illinoia , 

Indiana 

Iowa , 

Kansas 

Kentucky 

Maine , 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

New  Hampshire 

NewJersev 

New  Mexico 

New  York 

North  Carolina 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

Tennessee 

Texas 

Vermont 

Virginia 

Washington 

West  Virginia 

WisconsI  n 

Other  States  and  Territories  a. 

Totel , 


190,800 

431.611 

1,680,169 

775,100 

807,906 

43,430 

246,800 

720,400 

514,366 

127,200 

362,252 

786,920 

1,161,832 

1,023.562 

4,661.115 

1,472,679 

9,654,080 

425,500 

667,282 

848,500 

982,445 

65,800 

7,176,816 

198,479 

1,586,621 

69,725 

24,225 

1,287,063 

245,807 

786.754 

758,812 

1,146,279 

88,550 

2,442,075 

68.400 

185,809 

6,839,219 

2,727,838 


10.16 
.20 
.27 
.20 
.13 
.29 
.11 
.13 
.99 
.24 
.17 
.10 
.36 
.11 
.04 
.09 
.05 
.22 
.16 
.48 
.11 
.14 
.09 
.21 
.08 
.11 
.23 
.18 
.07 
.25 
.U 
.13 
.23 
.18 
.16 
.59 
.22 
.11 


917,220 

59,861 

251,275 

45,775 

4,470 

9,669 

15,988 

81,240 

497,246 

23,638 

47,262 

47,918 

18.255 

20.200 

26,487 

35,091 

7,088 

85,055 

87,614 

53,015 

9,600 

4,170 

259,730 

37,262 

33,777 

3,755 

2,369 

75,418 

0 

144,717 

57,080 

126,571 

8,055 

284.224 

4,800 

47,148 

482,892 

85,888 


13,500 

25,375 

209,697 

106,640 

86,969 

2,709 

12,182 

60,520 

10,500 

6,867 

14,192 

24,455 

896,045 

89,839 

182,092 

92,042 

517,712 

8,295 

65,700 

111,928 

93,482 

4,950 

426,844 

3,040 

87,754 

8,590 

8,187 

160,389 

17,108 

50,465 

28,169 

25,662 

11,893 

147,546 

6,020 

82,511 

1,044,811 

254,055 


584 


52,060,520 


.15 


2,951,268 


4,380,235 


$20,720 

85,236 

460,972 

154,415 

41,439 

12,878 

28,120 

91,760 

507.746 

80,600 

61,454 

72,378 

414,800 

110,089 

208,579 

127,183 

524,800 

98,850 

108,814 

164,948 

108,062 

9,120 

686,574 

40,802 

121,531 

7,345 

5,556 

235,807 

17,108 

195,182 

85,249 

152,233 

19,948 

431,770 

10,820 

79,659 

1,526,708 

289,948 


7,331,603 


•  Includes  Alaska,  Arizona,  Delaware.  District  of  Columbia,  Idaho,  Louisiana,  Montana, 
Nebraska,  South  Dakota,  Utah,  and  Wyoming. 

A  comparison  of  the  average  prices  per  gallon  in  1906  with  those 
given  by  producers  for  1907  shows  that  of  the  37  States  and  Terri- 
tories separately  listed  in  the  table  of  production  there  were  17  in 
which  the  average  price  per  gallon  varied  3  cents  or  less  from  the 
1906  iSgures,  5  in  which  there  were  marked  decreases,  and  3  in  which 
there  were  considerable  increases.  In  the  case  of  the  State  showing 
the  greatest  decrease  the  difference  is  due  to  the  returns  from  one 
spring  company,  which  admitted  that  the  price  reported  for  1906  was 
excessive. 

In  the  following  table  are  shown  the  changes  by  States,  including 
the  number  of  springs  reporting,  the  gains  or  losses  in  gallons  sold 
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and  in  value  of  output,  and  the  percentage  of  decrease  or  increase  in 
quantity  and  value: 

Comparative  production  of  mineral  toaters,  1906-7. 


state  or  Territory. 


Increase  (+) 
or  decrease 
(— )  in  num- 
ber of  springs 
reporting 
sales. 


Alabama 

ArJcansas 

Calilomla 

Colorado 

Connecticut 

Florida 

Georgia 

niinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missoun 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio 

Oklahomaa 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina *,.. 

Tennessee 

Texas 

Vermont 

Virginia 

Washington 

West  Virginia 

WLsconsin 

States  or  Territories  not  in- 
cluded above  f> 

Net  increase  or  decrease, 
1907 


-2 
-1 


Same. 
+4 
+1 

Same. 

Same. 
-8 
+1 
+1 
+2 
-2 
+2 
-2 

Same. 
+1 

Same. 
+1 
+1 
+2 
-2 
-1 

Same. 
-8 
+1 
-2 

Same. 

Same. 
+1 
+8 
-6 
+1 
+1 
-2 

Same. 
+2 

+2 


+2 


Increase  (+) 
or  decrease 
(-)lns«l. 
Ions  sold. 


65,850 
296,254 
192.194 
54,750 
145,567 
28,064 
115,900 
145,947 
49,878 
100,800 
66,295 
189,815 
206,281 
429,891 
803,160 
570, 151 
+1.032,051 
+  171,221 
+      48,882 

-  488,000 
+  897,280 

-  28,200 
+  695,741 
+   87,127 

-  254,146 

-  2,694 

-  6,625 

-  219,223 
+      24,587 

-  671,740 
+  846,614 
+  100,964 
+  11,050 
+  444,868 
-f  29,900 
+      12,929 

-  863,499 


+1,296,688 


+8,951,940 


Percentage 
of  increase 
(+)  or  de- 
crease (—) 
in  gallons 
sold. 


+99.85 
-40.71 
+12.92 

-  6.60 
-32.10 
-39.25 
+88.54 
+25.41 
+10.62 
-44.08 
+18.40 
+84.57 
-15.07 
+72.41 
+20.81 
+68.17 
+11.97 
+67.84 
+  7.90 
-56.05 
+67.88 
-80.00 
+10.73 
+23.76 
-14. 19 

-  8.72 
-21.47 

-14.56 
+U.11 
-46.06 
+84.19 
+  9.66 
+14.26 
+22.27 
+77.66 
+10.52 
-11.21 

+90.63 


+  8.21 


Increase  (+) 
or  decrease 

(—)  in  value 
of  product 


Percentage 
of  increase 
(+)  or  de- 
crease (-)  in 
value  of 
product. 


-  •5,355 

-  20,050 

-  59,543 
+  88,049 

-  85,888 

-  9,671 
+  18,585 
+  14,478 
+  55,886 
+  6,800 
-28,853 

-  8,768 

-  10,878 
+  51,705 

-  1,578 
+  68,776 
+849,128 
+  40,580 
+  6,769 
-65.707 
+  87,896 

-  8.580 
-206.902 
+    8,889 

-  42,476 

-  899 

-  6,967 

-  44,247 
+  947 
-153.562 
+  26,778 
+  80,148 

-  2,202 
+  12,862 
+  20 
+  22,199 
-870,991 

+109,298 


-696,884 


-  20.54 

-  19.04 

-  11.44 
+  82.70 

-  46.06 
-43.86 
+  98.46 
+  18.78 
+  12.24 
+  28.69 

-  81.67 

-  4.96 

-  2.44 
+  88.64 

-  0.76 
+  73.81 
+198.78 
+  76.78 
+    7.01 

-  28.49 
+  56.10 

-  48.47 
-28.16 
+  28.80 

-  26.90 

-  6.16 

-  65.68 

-  16.80 
+    6.86 

-  44.03 
+  46.80 
+  24.69 

-  9.94 
+  8.07 
+  0.19 
+  88.63 

-  36.38 

+  60.60 


-    8.68 


•  Comparison  made  with  Indian  Territory  and  Oklahoma  combined  in  1906. 

*  Alaska,  Arizona,  Delaware,  District  of  Columbia,  Idaho,  Louisiana,  Montana,  Nebraska, 
South  Dakota,  Utah,  and  Wyoming. 

This  table  shows  that  out  of  the  twelve  principal  mineral-water 
producing  States,  those  having  an  output  of  1,000,000  jgallons  or 
more — California,  Maine,  Maryland,  Massachusetts,  Michi^n,  Min- 
nesota, New  York,  Ohio,  Pennsylvania,  Texas,  Virginia,  and  Wiscon- 
sin— there  were  three — Ohio,  I^ennsylvania,  and  Wisconsin — ^which 
produced  less  in  1907  than  1906.  The  causes  of  the  apparent  decline 
are  noted  in  the  discussion  of  trade  by  States. 

In  comparing  the  total  output  of  this  country  in  1907  with  the 

fmblished  totals  for  several  previous  years,  allowance  is  to  be  made 
or  the  output  credited  then  to  delinquent  springs — that  is,  springs 
which  did  not  report  production,  but  were  assumed  in  the  lack  of 
any  evidence  to  tne  contrary  to  be  doingbusiness.  In  this  report 
no  allowance  is  made  for  delinquents.  The  Survey's  hst  of  pro- 
ducers has  been  revised,  repeated  attempts  have  been  made  to  get 
returns  from  those  spring  proprietors  tnat  were  dilatory,  and  ays- 
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tematic  effort  has  been  made  to  ^t  the  names  of  all  new  springs.  In 
addition,  a  great  number  of  spring  localities  have  been  visited  dur- 
ing the  past  few  years  1^  geologies  connected  with  the  Water  Re- 
sources branch  of  the  Survey,  and  the  owners  of  "kll  commercial 
springs  in  these  localities  have  been  asked  for  statements  of  output. 
Therefore  it  has  been  deemed  best  to  restrict  the  totals  given  to  re- 
turns actually  received  and  to  make  no  allowance  for  springs  from 
which  information  is  not  available. 

The  following  table  shows  the  number  of  springs  listed  and  the 
quantity  and  the  value  of  the  output  reported  from  1883  (when  the 
Survey  began  to  collect  statistics  of  production)  to  1907,  inclusive: 

Estimated  production  of  mineral  waters,  188S-1907, 
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Value. 


11^19^603 

l,Sl2,^i.^ 

1,361,463 
1,679,30£ 
1,748,4,18 
2,600.7^ 
2,996,2&9 
4,905.970 
4p346,7M 
3,74l,»tA 
1,261,337 
4^136,192 
4,599,IOe 
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1900.. 

1901.. 

1902., 

1903.. 

1904.. 

1906.. 
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of 
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m 
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Qri&ntitY 


$9,5^2, 13S 
al5,37e»99S 

47,5W.7»1 
o&»,7:«,661 

55,T?1, 188 
0  63J74.KV2 

64,Kri9.4&l 
o  40. 107. 117 

61,-242,  757 

tfeo,723,rTOO 

a46,H'>J4,:i61 

47,Ji^,€81 

a  4a,  106,680 

6a,<«o,eaQ 


Value, 


iG,  94a,  030 
^5,791,805 

6,245^172 
«i7,4i3^90l 

7,586,9fl2 
aa*fi:M,179 

8,79SK7ftl 
flO,78»,42D 

9,041,078 
*i  floats,  873 
67,198,460 
<i  (1,491, 251 

tV,  81 1,611 
tfg,0*iS,a87 

7,331, 60i 


•  Quantity  actually  reported. 

^Excludes  14,905,000  gallons,  valued  at  $3,000,000,  turned  Into  public  supplies,  but 
included  in  original  estimate  for  1904,  and  2,000,000  gallons,  yaluea  at  |200,000,  used 
otherwise  than  as  mineral  water. 

<^  Springs  reporting  sales. 

CARBONATED  BEVERAGES. 

The  present  importance  of  the  trade  in  carbonated  sweetened  bev- 
erages, in  making  which  much  spring  or  well  water  is  used,  is  shown 
by  the  following  figures  compiled  from  actual  returns.  The  figures 
are  noteworthy  oecause  they  refer  largely  to  the  high-grade  lever- 
ages of  this  class,  the  cheaper  grades  being  made  from  town  supplies 
or  from  waters  not  considered  good  enough  to  be  sold  as  water.  The 
total  output  of  such  beverages  reported  from  springs  included  in  this 
or  the  1906  list  of  producers  amounted  in  lOOY  to  5,255,535  gallons, 
and  the  water  used  in  their  manufacture  had  a  nominal  total  value 
of  $303,115.  The  figures  from  the  eight  States  making  the  largest 
showing  are  appended : 


Mineral  water  used  in  making  soft  drinks,  1907,  in  gallons. 


state. 

Quantity. 

Value. 

State. 

Quantity. 

Value. 

Wisconsin 

1.840,600 
987,940 
640,000 
862,060 

182,806 
18,440 
82,000 
18.690 

Ohio 

266,600 
287,420 
221,620 
220,000 

810,226 
16,690 

MiLmachusetts      

South  Carolina 

Michigan 

Pennsylvania 

12,880 
9,060 

Maine                     

Tiouifliana        
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A  comparative  statement  of  the  number  of  springs  reporting  sales 
and  the  quantity  and  value  of  the  output  by  States  for  1906  and  1907 
are  given  in  the  accompanying  table : 

Number  of  springs  and  quantity  and  value  of  mineral  waters  sold  in  1906  and 

1907. 


state  or  Territory. 


1906. 


Springs 
report- 
ing. 


Quantity 

sold 
l(gallons). 


Value. 


1907. 


Springs 
report- 


Quantity 

sold 
(gallons). 


Value. 


Alabama 

Alaska 

Arizona 

Arkansas 

Callfomia .'.. 

Colorado 

Connecticut 

Delaware 

District  of  Columbia 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma 

Or^on 

Pennsylvania 

Rhode  Island 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 

States  or  Territories  of  one  or 
two  springs  each,  including 
those  for  which  figures  are  not 
given  in  the  above  list 


Total. 


66,450 


727,765 

1,487,976 

829,850 

453,473 


71,494 
180,900 


574,458 
464,988 
227,500 
805,957 
547,605 


1,368,118 
593,671 

8,867,956 
902,528 

8,621,979 
254,279 
618,400 


1,790,767 

a  72, 419 

80,850 

1,506,286 
220,770 

1,458,494 


411,698 
1,045,315 


77,500 
1,997,207 

88,500 

122,880 

7,702,718 


1,480,700 


582 


48,108,580 


126,076 


105,286 
620,515 
116,866 
76,827 


22,049 
14,585 


77,287 
452,860 
23,700 
89,807 
76, 141 


424,678 
58,334 

210,152 
73,867 

175,677 
52,820 
96,646 


781,500 

230,650 

585,215 

65,186 

94,000 

17,700 

6,481,074 

893,476 

156,862 

31,413 

164.007 
a 7, 744 
12,523 

280,054 
16,161 

348,744 


58,471 
122,085 


22,160 
418,908 
10,800 
57,460 
2,397,694 


180,650 


180,800 


1,161,882 
1,028,602 
4,661,116 
1,472,679 
9,664,000 
426,600 
667,282 


1,686,621 
69,725 
24,225 
1,287,068 
246,807 
786,754 


2,737,888 


8,028,887 


684 


68,000,600 


120,720 


481, 6U 

1,680,169 

776,100 

807,906 

86,296 
460,972 
154,415 

41,439 

48,480 
246,800 

12,878 
28,120 

720,400 
614,866 
127.200 
862,262 
736,920 

91,700 
607,746 
80,600 
61,454 
72,878 

414,800 
110,089 
206,579 
127,183 
624,800 
9H,850 
103,814 


848,600 

164,948 

962,446 

108,082 

66,800 

9,120 

7,176,816 

686,574 

198,479 

40,802 

121,581 
7, 945 
5,566 

236,807 
17.108 

196,182 


768,812 
1,146,279 

86,249 
162,283 

88,560 
2,442,075 

«J400 

185,809 

6,889,219 

19.948 

481.770 

10.820 

79.669 

l,8fii8,708 

289,  MS 


7,881,608 


'  Includes  production  of  Indian  Territory  in  1906. 

The  condition  of  trade  in  each  State,  the  causes  for  the  gains  or 
losses  shown,  the  use  of  springs  as  resorts,  and  the  list  of  springs  in 
each  State  from  which  returns  of  sales  are  available,  are  summarized 
in  the  following  pages. 
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ALABAMA. 

The  output  of  mineral  waters  in  Alabama  during  1907  amounted 
to  130,800  gallons,  valued  at  $20,720,  a  gain  of  65,350  in  quantity, 
and  a  decrease  in  value  of  $5,355.  The  average  retail  price  per  gallon 
was  $0.16,  as  against  $0.40  in  1906.  One  new  spring  reported — 
the  Livin^ton.  The  number  of  springs  reporting  sales  is  2  less  than 
in  1906.  The  decrease  in  value  of  pr^uct  is  explained  by  the  great 
decline  in  production  of  the  spring  obtaining  me  highest  price  for 
its  water.  Bv  far  the  larger  part  or  the  output  is  used  for  medicinal 
purposes.  Four  of  the  7  springs  reporting  sales  are  the  sites  of 
resorts,  with  accommodations  for  more  than  800  people,  and  the 
water  at  3  of  them  is  said  to  be  used  for  bathing. 

Those  reporting  sales  are  as  follows: 

Bailey  Springs,  Florence,  Lauderdale  Ck)unty. 

Healing  Springs,  Healing  Springs,  Washington  County. 

Ingram  Lithia  Wells,  near  Ohatchee,  Calhoun  County. 

Livingston  Mineral  Springs,  Livingston,  Sumter  County. 

MacGregor  Spring,  Spring  Hill,  Mobile  County. 

Wilkinson's  Matchless  Mineral  Wells,'  east  of  Greenville,  Butler  County. 

York  Well,  York,  Sumter  County. 

ALASKA. 

No  addition  was  made  to  the  list  of  springs  in  Alaska  for  1907,  the 
same  spring  reporting  as  in  1906.  This  spring  chanced  hands  dur- 
ing 1907  and  expects  to  do  a  much  larger  busmess  the  forthcoming 
year.  As  yet  all  of  the  water  is  used  for  table  purposes.  The  name 
of  the  spring  follows: 

Zarembo  Mineral   Spring,  Zarembo  Island. 

ARIZONA. 

But  one  spring  in  Arizona  reported  to  the  Survey  sales  of  water 
during  1907.  The  spring  is  a  resort  with  a  capacity  of  150  guests^ 
the  water  being  used  principally  at  the  hotel  for  table  and  medicinal 
purposes,  but  also  for  bathing.    This  spring  is : 

Castle  Hot  Springs,  Hot  Springs,  Yavapai  County. 
ARKANSAS. 

The  returns  for  Arkansas  for  1907  showed  a  decided  decrease  in 
both  the  quantity  and  value  of  the  output,  the  sales  decreasing  from 
727,765  gallons,  valued  at  $105,286,  in  1906,  to  431,511  gallons,  valued 
at  $85,236,  in  1907,  a  decrease  of  296,254  gallons  in  quantity  and  of 
$20,050  in  value.  The  average  retail  price  per  ^Uon  at  the  spring 
was  $0.20.  This  decrease  was  largely  due  to  imfevorable  weather  in 
April,  May,  and  June,  which  kept  down  the  attendance  at  resorts. 
The  number  of  springs  reporting  sales  was  one  less  than  in  1906, 
though  one  new  spring  reported,  the  Eureka.  There  are  hotels  at 
4  springs,  with  accommodations  for  more  than  1,500  people,  where 
the  water  is  used  for  bathing.  About  two-thirds  of  the  output  is 
classed  as  medicinal  water.    The  7  springs  to  report  sales  are : 

Arkansas  Lithia  Springs,  near  Hope,  Hempstead  County. 
Arsenic  Springs,  Hot  Springs,  Garland  County. 
Eureka  Springs,  Eureka  Springs,  Carroll  County. 
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Howard's  Mineral  Wells,  Sharp,  Independence  CJounty. 
Mountain  Valley  Spring,  near  Hot  Springs,  Garland  CJounty. 
Ozarka  Springs,  Eureka  Springs,  Carroll  County. 
Potash  Sulphur  Springs,  Lawrence,  Garland  County. 

CALIFORNIA. 

In  spite  of  predictions  to  the  contrary,  the  returns  for  California 
for  1907  showed  an  increase  in  gallons  sold,  though  the  value  de- 
creased somewhat.  Both  production  and  value  would  be  higher  were 
water  used  in  making  soft  drinks  included.  The  actu^  output 
reported  was  1,680,169  gallons,  valued  at  $460,972,  an  increase  in 
quantity  of  192,194  gallons  and  a  decrease  in  value  of  $59,543  from 
the  1906  figures.  Five  new  springs  reported — the  Console,  Duncan, 
El  Granito,  Femdale,  and  Tahoe.  Two  springs  were  excluded  which 
have  previously  been  listed,  as  they  stated  their  entire  production  was 
used  for  the  manufacture  of  soft  drinks.  The  number  reporting  sales 
was  the  same  as  in  1906.  The  record  for  the  past  five  years  is  as 
follows : 

Production  and  value  of  mineral  waters  in  Calif omia,  1903-1907, 


Year. 

SprinKs 

reporting 

sales. 

Quantity 
sold  (gal- 
lons). 

Value. 

Year. 

Springb 

repo.ting 

sales. 

Quantity 

sold  (gal- 

Ions). 

Value. 

1908 

34 
85 
39 

l,862,a% 
8,756,779 
1,934,784 

$706,872 
899,768 
675,214 

1906 

28 
28 

1,487,975 
1,680,109 

S5a0,515 

1904 

1907 

460,972 

1906 

A  little  more  than  one-half  the  entire  output  is  used  for  medicinal 
purposes.  Eighteen  of  the  springs  are  the  sites  of  resorts,  widi  aggre- 
gate accommodations  for  2,540  people,  and  the  water  at  11  is  usea  for 
bathing.    There  are  28  springs  reporting  sales. 

JBtna  Spring,  Pope  Valley,  Napa  County. 

Alhambra  Spring,  near  Martinez,  Contra  Costa  County. 

Bradley  Spring,  near  Foster,  San  Diego  County. 

Bucltman  Springs,  near  Descanso,  San  Diego  County. 

California  Geysers,  Sonoma  County. 

Castallan  Spring,  Inyo  County. 

Castle  Rock  Spring,  Castle  Rock,  Shasta  County. 

Club  House  Spring,  Sausalito,  Marin  County. 

Console  Mineral  Spring,  Riverside  County. 

Cooks  Springs,  near  Williams,  Colusa  County. 

Duncan  Springs,  Hopland,  Mendocino  County. 

Femdale  Mineral  Springs,  near  Martinez,  Contra  Costa  County. 

El  Granito  Mineral  Spring,  El  Cajon,  San  Diego  County. 

Iron  Lithia  Spring,  Elden  Hot  Springs,  Riverside  County. 

Isham  Springs,  near  San  Diego,  San  Diego  County. 

Lepori's  Vichy  Springs,  near  Napa,  Napa  County. 

Lytton  Spring,  Lytton,  Sonoma  County. 

McDowell  Spring,  Hopland,  Mendocino  County. 

Mount  Ida  Mineral  Spring,  Wyandotte,  Butte  County. 

Napa  Soda  Springs,  Napa  Valley,  Napa  County. 

Pacific  Congress  Spring,  Saratoga,  Santa  Clara  County. 

San  Benito  Spring,  near  Hollister,  San  Benito  County. 

Shasta  Spring,  Shasta  Springs,  Siskiyou  County. 

Tahoe  Mineral  Spring,  near  Truckee,  Placer  County. 

Tassajara  Hot  Springs,  Monterey  County. 

Upper  Soda  Spring,  near  Dunsmuir,  Siskiyou  County. 

Veronica  Medicinal  Springs,  near  Santa  Barbara,  Santa  Bartani  County. 

White  Sulphur  Spring,  Eden  Hot  Springs,  Riverside  Comity. 

Witter  Medical  Spring,  WVtter  SprViii&B,  \A>Lft  C^xwaty. 
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COLORADO. 

The  production  of  mineral  waters  in  Colorado  in  1907  amounted  to 
775,100  gallons,  valued  at  $154,415,  as  against  829,850  gallons,  valued 
at  $116,366  in  1906,  a  decrease  in  quantity  of  54,750  gallons  and  an 
increase  in  value  of  $38,049.  The  lessened  output  is  accounted  for  by 
water  used  in  making  ginger  ale  and  other  carbonated  beverages. 
The  average  retail  price  per  gallon  at  the  spring  was  $0.20.  Alx)ut 
two-thirds  of  the  total  production  was  used  as  table  water.  One  new 
spring  reported,  the  Calsic,  but  the  total  number  reporting  was  the 
same  as  1906.  Five  of  the  springs  are  said  to  be  used!^as  resorts,  with 
accommodations  for  over  5,000  people,  and  the  water  at  4  is  used 
for  bathing  purposes.  The  12  springs  making  returns  of  sales  are  as 
follows : 

Blue  Ribbon  Mineral  Spring,  Idaho  Springs,  Clear  Creek  County. 

Boulder  Springs,  Boulder  Springs,  Boulder  County. 

Calsic  Mineral  Spring,  Colorado  Springs,  El  Paso  County. 

Canon  City  Vichy  Spring,  Canon  City,  Fremont  County. 

Clark  Magnetic  Mineral  Spring,  Pueblo,  Pueblo  County. 

Columbia  Mineral  Spring,  Denver,  Denver  County. 

Golden  Lithia  Spring,  near  Golden,  Jefferson  County. 

Navaho,  Shoshone,  Manitou,  and  Cheyenne  Springs,  Manitou,  El  Paso 

County. 
Pueblo  Magnetic  Mineral  Spring,  South  Pueblo,  Pueblo  County. 
Ute  Chief  Spring,  Manitou,  El  Paso  County. 

Ute  Iron,  Ouray,  and  Little  Chief  Springs,  Manitou,  Bl  Paso  County. 
Yampah  Spring,  Glenwood  Springs,  Garfield  County. 

CONNECTICUT. 

The  returns  for  Connecticut  in  1907  show  sales  of  mineral  waters 
to  the  amount  of  307,906  gallons,  valued  at  $41,439,  a  decrease  of 
145,567  gallons  in  quantity  and  of  $35,388  in  value.  This  decrease  is 
partly  explained  by  the  exclusion  of  water  used  for  the  manufacture 
of  soft  drinks,  but  is  apparently  chiefly  due  to  the  fact  that  the  im- 
proved quality  of  the  water  furnished  by  several  town  supply  systems 
nas  lessened  the  demand  for  other  drinking  water.  There  were  5 
new  springs  reporting,  the  Elco,  Highland,  Hillside,  Red  Rock,  and 
Rock  Ledge,  making  the  total  numl^r  4  more  than  in  1906.  About 
nine-tenths  of  the  production  is  sold  for  table  purposes,  at  an  average 
retail  price  per  gallon  of  $0.13.  There  are  no  springs  used  as  resorts 
in  this  State.    The  list  of  those  springs  reporting  sales  follows : 

Arethusa  Spring,  Seymour,  New  Haven  County. 
Cherry  Hill  Spring,  Highwood,  New  Haven  County. 
Elco  Springs,  Bristol,  Hartford  County. 
Granite  Rock  Spring,  Higganum,  Middlesex  County. 
Highland  Spring,  near  Mount  Higfoee,  Middlesex  County. 
Hillside  Spring,  Meriden,  New  Haven  County. 
Live  Oak  Spring,  Meriden,  New  Haven  County. 
Mohican  Springs,  Fairfield,  Fairfield  County. 
Pequabuck  Mountain  Spring,  Bristol,  Hartford  County. 
Red  Rock  Spring,  Meriden,  New  Haven  County. 
Rock  I^edge  Spring,  New  Haven,  New  Haven  County. 
Stafford  Mineral  Springs,  Stafford  Springs,  Tolland  County. 
Varuna  Spring,  Stamford,  Fairfield  County. 
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DBLAWARB. 

Delaware  entered  the  list  of  mineral- water  producers  for  the  first 
time  in  1907,  one  spring  reporting  a  lar^  output.    The  water  so  far 
is  used  entirely  for  table  purposes.    This  spring  is: 
Kiamensi  Spring,  near  Wilmington,  Newcastle  County. 

DISTRICT  OF  COLUMblA. 

There  was  no  change  in  the  list  of  mineral- water  producers  in  the 
District  of  Columbia  during  1907,  the  same  spring  repjorting  sales  as 
heretofore.  The  water  from  this  spring  is  used  entirely  tor  table 
purposes.  The  returns  show  an  increase  m  output,  but,  in  accordance 
with  the  custom  of  the  Survey,  this  production  is  included  with  other 
States  having  less  than  three  producers.  The  name  of  the  spring  is: 
Gitclie  Crystal  Spring,  Benning. 

FLORIDA. 

The  sales  of  mineral  waters  in  Florida  continued  to  show  a  decline 
during  1907.  The  reported  production  was  48,430  gallons,  valued  at 
$12,378,  as  against  71,494  gallons,  valued  at  $22,049,  m  1906,  a  decrease 
of  28,064  gallons  in  Quantity  and  of  $9,671  in  value.  It  is  probable 
that  this  decrease  indicates  more  water  given  away,  as  most  of  the 
springs  are  used  as  resorts,  and  the  managers  in  nearly  every  case 
report  a  prosperous  season.  About  three-fourths  of  the  entire  produc- 
tion is  used  for  medicinal  purposes.  The  average-retail  price  per  gal- 
lon at  the  spring  was  $0.29.  Two  new  springs  reported,  the  Dishong 
and  the  Quisiance,  making  the  total  numfer  giving  sales  1  more 
than  last  year.  Resorts  are  situated  at  6  of  the  springs,  with  accom- 
modations for  800  people,  and  at  the  same  6  springs  the  waters  are 
used  for  bathing  purposes.  The  7  springs  malring  returns  of  sales 
are: 

Dishong  Spring,  Tampa,  Hillsboro  CJounty. 
Espiritu  Santo  Spring,  Tampa  Bay,  Hillsboro  County. 
Hampton  Springs,  Hampton  Springs,  Taylor  County. 
Magnolia  Spring,  Magnolia  Springs,  Clay  County. 
Orange  City  Mineral  Spring,  Orange  City,  Volusia  County. 
Quisiance  Spring,  Green  Cove  Springs,  Clay  County. 
Suwanee  Sulphur  Springs,  Suwanee,  Suwanee  County. 

GEORGIA. 

The  returns  from  Georgia  show  much  larger  sales  of  mineral 
waters  in  1907  than  in  1906.  The  actual  figures  reported  are  246,800 
gallons,  valued  at  $28,120,  a  gain  of  115,9(X)  jpUons  in  Quantity  and 
of  $13,585  in  value  over  the  1906  production  of  130,900  gallons,  valued 
at  $14,535.  Two  new  springs  were  added  to  the  list,  tiie  Benscot 
Lithia  and  Miller's  springs,  the  total  number  reporting  sales  being 
the  same  as  for  1906.  The  production  of  these  two  new  springs  ac- 
counts in  part  for  the  greatly  increased  sales,  one  of  them  having 
taken  over  several  smaller  springs.  A  little  more  than  half  of  the 
entire  output  is  used  for  medicinal  purposes.  The  average  retail  price 
per  gallon  at  the  spring  was  $0.11,  the  same  as  for  1906.  Four  of  tiie 
springs  are  said  to  be  the  sites  of  resorts  with  a  capacity  of  over  700 
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people,  and  the  water  at  2  is  used  for  bathing  purposes.    Following 
IS  the  list  of  producers  reporting  sales: 

Artesian  Lithia  Well,  Austell,  Cobb  CJounty. 
Benscot  Lithia  Springs,  Austell,  CJobb  CJounty. 
Catoosa  Springs,  Catoosa  Springs,  Catoosa  County. 
Cox  Mineral   Spring,  Waynesboro,  Burke  County. 
Hughes's  Mineral  Spring,  Rome,  Floyd  County. 
Louch  Lithium  Well,  Austell,  Cobb  County. 
Major's  Springs,  Menlo,  Chatooga  County. 
Miller's  Spring,  Milledgeville,  Baldwin  County. 

IDAHO. 

There  was  no  change  in  Idaho's  list  of  mineral  water  producers, 
the  same  spring  reporting  as  in  previous  years.    About  one-fifth  of 
the  water  of  this  spring  is  sold  for  medicinal  purposes,  and  the  re- 
mainder for  table  use.    The  spring  is  a  resort.    It  is: 
Idanha  Spring,  Soda  Springs,  Bannocl^  County. 

ILLINOIS. 

The  mineral  water  trade  in  Illinois  continued  to  increase  during 
1907,  the  returns  showing  an  increase  of  25  per  cent  in  quantity  sold 
and  of  nearly  20  per  cent  in  value.  The  actual  figures  reported  are 
720,400  gallons  sold,  valued  at  $91,760,  which,  compared  with  the  1906 
returns  of  574,453  gallons,  valued  at  $77,287,  show  increases  of  145,- 
947  gallons  in  quantity  and  of  $14,473  in  value.  The  gains  would  be 
much  greater  were  water  used  in  making  soft  drinks  mcluded  in  the 
1907  totals.  The  average  retail  price  for  the  year  was  $0.13.  About 
one-third  of  the  sales  was  water  for  medicinal  purposes.  Two  new 
springs  reported  for  the  first  time  in  1907,  the  Peona  and  the  White 
Eagle,  the  total  number  reporting  being  the  same  as  for  1906.  There 
are  4  resorts,  situated  at  as  many  springs,  accommodatinjg  110  people, 
and  the  water  at  3  of  them  is  said  tol)e  used  for  bathmg  purposes. 
The  list  of  reporting  springs  follows: 

Abana  Mineral  Springs,  LibertyviUe,  Lake  County. 

Aqua  Vitae  Mineral  Spring,  Maquon,  Knox  Coun^. 

Deer  Lick  Mineral  Spring,  Deerfleld,  Lake  County. 

Depler  Mineral  Spring,  near  Lewistown,  Fulton  County. 

Diamond  Mineral  Springs,  near  Grantfork,  Madison  County. 

Gravel  Springs,  near  Jacksonville,  Morgan  County. 

Greenup  Mineral  Spring,  Greenup,  Cumberland  County. 

Iron  Magnesia  Spring,  Pike  County. 

LibertyviUe  Crystal  Spring,  LibertyviUe,  Lake  County. 

Macinac  Mineral  Spring,  near  Carlock,  McLean  County. 

Mokena  Mineral  Spring,  near  Mokena,  Will  County.        • 

Peoria  Mineral  Springs,  Peoria,  Peoria  County. 

Sanicula  Spring,  Ottawa,  La  Salle  County. 

White  Diamond  Spring,  South  Elgin,  Kane  County. 

White  Eagle  Spring,  Edgemont,  St  Clair  County. 

INDIANA. 

There  was  prosperity  in  the  mineral  water  trade  of  Indiana  during 
1907,  the  gain  in  sales  amounting  to  49,378  gallons,  or  10  per  cent, 
and  the  value  increasing  in  even  greater  proportion.  According  to 
reports  received  from  producers  the  quantity  of  water  sold  was  514,- 
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366  gallons,  valued  at  $507,746^  the  average  retail  price  being  $0.99. 
About  2  per  cent  of  the  total  is  used  as  table  water,  tiie  remainder 
being  used  for  medicinal  purposes.  No  new  springs  reported  during 
1907,  the  total  number  being  3  less  than  in  1906.  Resorts  are  situ- 
ated at  5  of  the  springs,  and  the  water  at  7  is  said  to  be  used  for  bath- 
ing.   Those  reporting  sales  are  : 

Blue  Cast  Magnetic  Spring,  Woodburn,  Allen  County. 

Cartersburg  Mineral  Spring,  Cartersburg,  Hendricks  County. 

Coats  Springs,  Logan  Township,  Pike  County. 

Colomagna  Spring,  Columbus,  Bartholomew  County. 

Kickapoo  Magnetic  Spring,  Warren  Township,  Warren  Comity. 

King's  Mineral  Spring,  Dallas,  Clarke  County. 

La  Salle  Spring,  Martin  County. 

Laxine  Spring,  Mount  Moriah,  Brown  County. 

McCullough  Spring,  Oakland  City,  Gibson  County. 

Mineral  Spa  Lithia  Spring,  near  Richmond,  Wayne  County. 

Mudlavia  Lithia  Spring,  Kramer,  Warren  County. 

Mudlavia   Sulphur   Spring,  Kramer,  Warren  County. 

Paoli  Lithia  Spring,  Paoli,  Orange  County. 

Pluto,  Proserpine  and  Bowles  Springs,  French  Lick,  Orange  County. 

Terre  Haute  Artesian  Mineral  Spring,  Terre  Haute,  Vigo  County. 

West  Baden  Mineral  Springs,  West  Baden,  Orange  County. 

White  Crane  Mineral  Well,  DiUsboro,  Dearborn  County. 

IOWA. 

The  mineral-water  trade  of  Iowa  showed  further  decline  in  1907, 
every  spring  reporting  either  a  decrease  or  the  same  production  as  in 

1906.  One  new  spring  was  added  to  the  list,  the  White  Sulphur. 
According  to  the  producers'  returns,  the  quantity  sold  was  127,^00 
gallons,  valued  at  $30,500,  a  decrease  of  100,300  gallons  from  the  1900 
output  of  227,500,  and  an  increase  in  value  of  $6,800,  as  compared  with 
the  1906  value  of  $23,700.  The  average  retail  price  at  the  spring  for 
1907  was  $0.24.  It  is  possible  that  some  decreases  in  sales  are  due  to 
less  advertising,  but  the  extensive  use  of  artesian  well  water  by  the 
public  doubtless  affects  trade.  The  total  number  of  springs  reporting 
sales  is  increased  by  1.  At  2  of  the  springs  are  resorts,  and  the  water 
at  3  is  used  for  bathing.  Those  springs  for  which  returns  are  avail- 
able are  as  follows : 

Colfax  Spring,  Colfax,  Jasper  County. 
Heston's  Springs,  Fairfield,  Jefferson  County. 
Llneville  Spring,  Lineville,  Wayne  County. 
Ottumwa  Mineral  Spring,  Ottumwa,  Wai)ello  County. 
Red  Mineral  Spring,  near  Eddyvllle,  Wai)ello  County. 
White  Sulphur  Spring,  Linnwood,  Scott  County. 

KANSAS. 

Returns  from  Kansas  show  a  gain  in  the  sales  of  mineral  waters,  the 
output  increasing  from  305,957  gallons  in  1906  to  362,252  gallons  in 

1907,  a  gain  of  56,295,  or  18  per  cent.  This  gain  is  largely  due  to  ener- 
getic exploitation,  since  a  considerable  quantity  of  water  used  in  mak- 
ing soft  drinks  was  included  in  the  1906  returns.  The  value,  however, 
decreased  over  30  per  cent,  or  from  $89,807  in  1906  to  $61,454  in  1907, 
the  average  retail  price  for  1907  being  $0.17,  as  against  $0.29  reported 
in  1906.  Two  new  springs  reported  for  the  first  time  in  1907,  the 
Aganippe  and  the  Crystal,  making  the  total  number  reporting  sales 
^eater  Dj  1.    Seven  of  the  springs  are  used  as  resorts,  and  have  ac- 
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commodations  for  over  800  people,  and  the  water  at  7  is  used  for  bath- 
ing purposes.  About  three- fourths  of  the  entire  output  is  sold  for 
medicinal  use.    The  springs  from  which  reports  were  received  are : 

AbllenA   Spring,  Willowdale  Township,  Dickinson  County. 

Aganippe  Spring,  near  Independence,  Montgomery  CJounty. 

Biasing's  Natural  Medical  Spring,  near  Manhattan,  Riley  Ck)nnty. 

Boon  Vichy  Spring,  Topeka,  Shawnee  County. 

California  Spring,  Franklin  County. 

Chautauqua  Mineral  Springs,  Chautauqua,  Chautuaqua  County. 

Crystal  Spring,  Coffeyville,  Montgomery  County. 

Geuda  Springs,  Cowley  County. 

Henry  Hoover  Spring,  Onaga,  Pottawatomie  County. 

Merrill  Spring,  Carbondale,  Osage  County. 

Phillip's  Mineral  Spring,  Topeka,  Shawnee  County. 

Sun  Mineral  Spring,  Morrill,  Brown  County. 

Sycamore  Mineral  Spring,  Brown  County. 

Waconda  Spring,  near  Cawker  City,  MitcheU  County. 

KENTUCKY. 

According  to  reports  received  from  producers  the  mineral  water 
trade  of  Kentucky  is  steadily  increasing.  The  1907  totals  show  a 
gain  in  sales  of  189,315  gallons,  or  34  per  cent,  over  1906,  the  gain 
being  attributed  largely  to  improvements  made  at  resorts  and  to  better 
facilities  for  marketing  water.  The  value  decreased  slightly,  how- 
ever, due  to  lower  retail  prices  being  quoted.  The  reported  output 
was  736,920  gallons,  valued  at  $72,373,  an  average  of  about  $0.10  per 
gallon.  About  two-thirds  of  Kentucky's  mineral  water  is  used  for 
medicinal  purposes.  One  new  producer  was  added  to  the  list — the 
Robson — the  total  number  reporting  being  14,  or  2  more  than  for 

1906.  Resorts  are  situated  at  4  of  tne  springs  and  the  water  at  4  is 
used  for  bathing  purposes.    The  14  producers  to  report  sales  are: 

Anita  Springs,  JjSl  Grange,  Oldham  Connty. 

Beechwood  Springs,  Beechwood,  Owen  County. 

Big  Bone  Spring,  Big  Bone,  Boone  Connty. 

Blue  Lick  Spring,  Blue  Lick  Springs,  Nicholas  County. 

Drennon  Springs,  Henry  County. 

Glen  Lily  Spring,  near  Bowling  Green,  Warren  County. 

Hamby*s  Salts,  Iron  and  Lithia  Springs,  Dawson  Springs,  Hopkins  County. 

I^xington  Lithia  Springs,  liCxington,  Fayette  County. 

Renfro  White  Sulphur  Spring,  I^xington,  Fayette  County. 

Robson  Spring,  Alexandria  Pike,  Campbell  County. 

Royal  Magnesian  Spring,  near  I^  Grange,  Oldham  County. 

Smith  Medical  Well,  near  Kelly,  Christian  County. 

Upper  Blue  Lick  Spring,  Pavidson,  Nicholas  County. 

White's  Crab  Orchard  Spring,  Crab  Orchard,  Lincohi  County. 

LOUISIANA. 

Louisiana  shows  a  great  gain  in  the  sales  of  mineral  waters  for 

1907,  the  result  in  part  of  a  new  spring  reporting  and  of  the  activity 
of  another  in  pushing  sales.  The  rate  of  increase  over  1906  was 
about  145  per  cent.  One  of  the  springs  is  used  as  a  resort,  but  at 
neither  is  the  water  used  for  batning.  The  2  springs  that  made 
returns  are: 

Abita  Springs,  Abita  Springs,  St  Tammany  Parish. 
Krotz  Spring,  Krotz  Springs,  St  Landry  Parish. 
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MAINS. 

The  returns  from  Maine  indicate  a  decrease  in  1907  as  to  both 
quantity  and  value  of  the  mineral  water  output.  According  to  re- 
turns received,  the  production  was  1,161,832  gallons,  valued  at 
$414,300,  while  the  production  for  1906  was  1,368,113  gallons,  valued 
at  $424,678,  a  decrease  of  206,281  gallons  and  of  $10,378.  The  av- 
erage retail  price  per  gallon  was  $0.36  in  1907.  Various  reasons  are 
ffiven  for  the  decrease,  probably  the  most  important  being  a  large 
deduction  of  water  used  for  soft  drinks,  one  spring  which  previously 
reported  a  large  output  being  omitted  entirely.  A  cool  summer  also 
caused  less  demand  lor  spring  water,  and  at  several  of  the  towns  the 
public  supply  has  been  purified.  The  proprietors  of  4  springs 
reporting  sales  in  1906  state  that  water  was  given  away  in  190y,  and 
a  lew  ouiers  were  inactive  during  the  year.  Two  new  springs  were 
heard  from,  the  Glenwood  and  the  Mount  Kebo,  the  total  number  re- 
porting sales  being  26,  a  decrease  of  2  from  1906.  The  record  of 
production  for  the  last  five  years  is  as  follows : 

Production  and  value  of  mineral  waters  in  Maine,  1909-1907. 


Year. 

Springs 

reporting 

sales. 

Quantity 
sold  (gal- 
lons). 

1 
Value. 

Year. 

Springs 

reporting 

sales. 

QuantitT 
sold  (gal- 
lons). 

Value. 

1908 

24 
23 
29 

612,881 
1,535,956 
1,167,787 

$92,714 
428,088 
246,159 

1906 

28 
26 

1,368,113 
1,161,882 

$424,678 

1904 

1907 

414,800 

905 

About  4  per  cent  of  the  1907  output  reported  was  sold  for  medicinal 
purposes,  the  bulk  going  for  table  use.  There  are  resorts  at  5  of  the 
springs,  with  accommodations  for  650  people,  and  the  water  at  2  is 
said  to  be  used  for  bathing. 

Those  springs  reporting  sales  are  as  follows : 

Bakers  Puritan  Spring,  Old  Orchard,  York  County. 

Carrabassett  Mineral  Spring,  Carrabassett,  Franklin  CJounty. 

Crystal  Mineral  Spring,  Auburn,  Androscoggin  County. 

Forest  Springs,  Litchfield,  Kennebec  County. 

Glenrock  Mineral  Spring,  Greene,  Androscoggin  County. 

Glenwood  Spring,  Auburn,  Androscoggin  County% 

Glenwood  Spring,  St.  Albans,  Somerset  County. 

Highland  Spring,  Lewiston,  Androscoggin  County. 

Indian  Hermit  Spring,  Wells,  York  County. 

Katagudos  Spring,  Eastbrook,  Hancock  County. 

Keystone  Mineral  Spring,  East  Poland,  Androscoggin  County. 

Mount  Kebo  Spring,  Bar  Harbor,  Hancock  County. 

Mount  Zircon  Spring,  Milton  Plantation,  Oxford  County. 

Pejepscot  Spring,  Auburn,  Androscoggin  County. 

Poland  Spring,  Poland,  Androscoggin  County. 

Pownal  Mineral  Spring,  New  Gloucester,  Cumberland  County. 

Raymond  Spring,  North  Raymond,  Cumberland  County. 

Rocky  Hill  Spring,  Fairfield,  Somerset  County. 

Sabattus  Mineral  Spring,  Wales,  Androscoggin  County. 

Seal  Rock  Spring,  Saco,  York  County. 

Switzer  Spring,  Prospect,  Waldo  County. 

Thomdike  Mineral  Spring,  near  Thomdike,  Waldo  County. 

Ticonic  Mineral  Spring,  Winslow,  Kennebec  County. 

Underwood  Spring,  Falmouth  Foreside,  Cumberland  Connty. 

Wawa  Lithia  Spring,  Ogunqult,  York  County. 

WindBor  Mineral  Spring,  liewlston,  Androscoggin  County. 
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MARYLAND. 

Maryland  returns  show  a  large  increase  in  the  sales  of  mineral 
waters  in  1907  as  compared  with  1906,  the  gain  in  output  being 
429,891  gallons,  or  72  per  cent.  The  value  also  increased  from 
$58,334  in  1906  to  $110,039  in  1907,  a  gain  of  $51,705,  or  88  per  cent. 
The  average  retail  price  per  gallon  was  $0.11.  Two  new  springs 
entered  the  list,  the  Blue  Kidge  and  the  White  Rock  Mountain,  mak- 
ing a  total  of  7.  One  of  these,  close  to  the  State  line,  was  formerly 
included  with  the  Pennsylvania  returns.  All  the  springs  did  a  good 
business,  onlv  1  showing  a  decrease  in  sales.  The  record  of  the  State 
for  the  last  five  years  has  been  as  follows: 

Production  and  value  of  mineral  waters  in  Maryland,  190S-1907, 


Year. 

Springs 

reporting 

sales. 

Quantity 
sold  (gal- 
lons). 

Value. 

Year. 

Springs 

reporting 

sales. 

Quantity 
sold  (gal- 
lons). 

Value. 

1908 

9 
5 
5 

611.940 
416,200 
456.214 

$45,918 
44.820 
44,627 

1906 

5 

7 

593.671 
1,028,662 

$58,834 
U0,039 

1904 

1907 

1905 

About  one-fifth  of  the  total  output  is  sold  for  medicinal  purposes, 
the  remainder  being  classed  as  table  water.  Resorts  are  situated  at 
4  of  the  springs  with  accommodations  for  more  than  300  people, 
and  the  water  at  2  of  them  is  said  to  be  used  for  bathing  purposes. 
Those  reporting  sales  are  as  follows: 

Altamont  Spring,  near  Deer  Park,  Garrett  CJounty. 

Blue  Ridge  Spring,  Bine  Mountain,  Washington  Ck>unty. 

Carroll  Spring,  Forest  Glen,  Montgomery  CJounty. 

Chattolanee  Spring,  Ghattolanee,  Baltimore  County. 

Mardela  Spring,  Mardela,  Wicomico  County. 

Takoma  Spring,  Takoma  Park,  Montgomery  County. 

White  Itock  Mountain  Spring,  Blue  Mountain,  Washington  County. 

MASSACHUSETTS. 

Returns  from  Massachusetts  indicate  a  very  prosperous  year  in  the 
mineral  water  trade,  in  spite  of  the  exclusion  from  the  returns  of 
a  large  quantity  of  water  used  in  the  manufacture  of  ginger  ale,  etc. 
The  figures  reported  are  4,661,115  gallons,  valued  at  ^08,579,  as 
against  3,857,955  gallons,  valued  at  $210,152,  in  1906,  a  gain  in  quan- 
tity of  803,160  gallons  and  a  decrease  in  value  of  $1,573.  Poor 
quality  of  public  service  sup^ies  and  efforts  to  get  trade  are  among 
the  causes  given  for  gains.  The  average  retail  price  per  gallon  for 
1907  was  $0.04.  This  relativelv  low  price  per  gallon  is  explained 
by  the  fact  that  much  of  the  Massachusetts  water  is  sold  in  oarrels 
to  factories  for  drinking  purposes  at  a  certain  price  per  week  or  per 
month,  and  consequently  commands  a  smaller  price  than  that  sola  in 
bottles  and  shipped  some  distance  to  markets.  No  new  springs  re- 
ported during  1907.  Three  springs  which  have  previously  reported 
sales  to  the  Survey  were  omitted  this  year,  as  all  of  their  output  goes 
into  the  manufacture  of  soft  drinks,  and  1  failed  to  reply  to  the  in- 


768 


MINERAL.  RESOURCES. 


Juiries  sent.    The  total  number  reporting  sales  was  51.    The  record 
or  the  last  five  years  has  been  as  follows : 

Production  and  value  of  mineral  waters  in  Massachusetts,  190S-19(yt. 


Year. 

Sprinffs 

reportfiig 

sales. 

Quantity 
sold  (gal- 
lons). 

Value. 

Year. 

Springs 

reporting 

sales. 

Quantitv 
sold  (gal- 
lons). 

Value. 

1903 

64 
56 
59 

5,931,262 
5,214,068 
4,202,263 

$243,671 
853,485 
208,419 

1906 

53 
51 

8,857,965 
4,661,115 

1210,152 

1904 

1907 

206,579 

1906 

Less  than  one-fifth  of  the  water  is  used  for  medicinal  purposes. 
Resorts  are  situated  at  4  of  the  springs,  with  accommodations  for  189 
people,  and  the  water  at  1  is  said  to  be  used  for  bathing.  The  51  re- 
porting springs  are : 

Abbotts  Spring,  Methuen,  Essex  Ck)unty. 

Ballardvale  Spring,  Andover,  Essex  Ck)unty. 

Belmont  Crystal  Spring,  Belmont,  Middlesex  County. 

Belmont  Hill  Spring,  Everett,  Middlesex  County. 

Belmont  Natural  Spring,  Belmont,  Middlesex  County. 

Bumham  Spring,  Methuen,  Essex  County. 

Cliapmans  Crystal  Mineral  Spring,  Stoneham,  Middlesex  County. 

Crescent  Spring,  Broclcton,  Plymouth  County. 

Diamond  Spring,  Lawrence,  Essex  County. 

Everett  Crystal  Spring,  Everett,  Middlesex  County. 

Farrington  Silver  Spring,  Milton,  Norfolk  County. 

Fulton  Natural  Spring,  Medford,  Middlesex  County. 

Garfield  Spring,  Weymouth,  Norfolk  County. 

Geddes  Mineral  Spring,  Marlboro,  Middlesex  County. 

Granite  Rock  Spring,  Brockton,  Plymouth  County. 

Highland  Spring,  West  Abington,  Plymouth  County. 

Hlllcrest  Spring,  Rowley,  Essex  County. 

Indian  Spring,  Brockton,  Plymouth  County. 

Katahdln  Spring,  Lexington,  Middlesex  County. 

King  Philip  Spring,  Mattapoisott,  Plymouth  County. 

Leland  Spring,  Natick,  Middlesex  County. 

Lovers  Leap  Spring,  West  Lynn,  Essex  County. 

Lovers  Leap  Deep  Glen  Spring,  West  Lynn,  Essex  County. 

Massasoit  Spring,  West  Springfield,  Hampden  County. 

Milton  Spring,  Milton,  Norfolk  County. 

Monatiquot  Spring,  South  Brahitree,  Norfolk  County. 

Mount  Holyoke  Llthla  Spring,  South  Hadley,  Hampshire  County. 

Mount  Pleasant  Spring,  Middlesex,  Middlesex  County. 

Nemasket  Spring,  Middleboro,  Plymouth  County. 

Nobscot  Mountain  Spring,  Framlngham,  Middlesex  County. 

Norwood  Spring,  Norwood,  Norfolk  County. 

Oak  Grove  Spring,  Lawrence,  Essex  County. 

Pearl  Hill  Mineral  Spring,  FItchburg,  Worcester  County. 

Pepperell  Spring,  Pepperell,  Middlesex  County. 

Pocahontas  Spring,  Lynnfield  Center,  Essex  County. 

Purity  Spring,  Spencer,  Worcester  County. 

Ravenwood  Spring,  Gloucester,  Essex  County. 

Bobbins  Springs,  Arlington  Heights,  Middlesex  County. 

Rock  Spring,  Newburyport,  Essex  County. 

Sager  Spring,  Whipple  Hill,  Essex  County. 

Sand  Springs,  Williamstown,  Berkshire  County. 

Shawmut  Spring,  West  Quincy,  Norfolk  County. 

Silver  Seal  Spring,  Wobum,  Middlesex  County. 

Simpson  Spring,  South  Easton,  Bristol  County. 

Sterling  Spring,  West  Lynn,  Essex  County. 

Stevens  Spring,  Lawrence,  Essex  County. 

Sunnyslde  Spring,  Franklin,  Norfolk  County. 

Swnmpeicott  Spring,  Swampscott,  Essex  County. 

Trapelo  Spring,  Belmont,  MVddVeaex  Ooxxutj. 


MINEBAL.   WATEBS. 


769 


Undine  Crystal  Spring,  Brighton,  Suffolk  County. 
Valpey  Spring,  Lawrence,  Essex  County. 
Whitman  Spring,  Whitman,  Plymouth  County. 

MICHIGAN. 

There  was  a  notable  increase  in  the  mineral- water  trade  of  Michi- 
gan during  1907,  though  the  sales  did  not  reach  by  far  the  production 
reported  in  1905  of  2,684,800  gallons,  in  which,  however,  was  included 
water  used  for  ginger  ale,  etc.  The  figures  for  1907  are  1,472,679 
gallons,  valued  at  $127,133,  indicating  an  increase  of  570,151  gallons, 
or  63  per  cent,  and  of  $53,776,  or  73  per  cent,  over  the  1906  produc- 
tion of  902,528  gallons,  valued  at  $73,257.  The  average  retail  price 
per  gallon  at  the  spring  in  1907  was  $0.09.  Three  springs  which  re- 
ported sales  in  1906  were  omitted  in  1907  as  their  water  was  used  for 
soft  drinks  or  was  furnished  free  to  guests  at  resorts.  Five  new 
springs  reported  for  the  first  time — ^the  Battle  Creek,  Crystal,  Davis, 
Eoyal  Oak  Lithia,  and  White  Oak — making  the  total  number  re- 
porting the  same  as  in  1906.  The  record  of  the  output  and  value 
of  Michigan's  mineral  water  for  the  last  five  years  is  as  follows : 


Production  and  value  of  mineral  waters  in  Michigan  190S-7. 

Year. 

Sprinra 

reporting 

Bales. 

Quantity 

sold 
(gallons). 

1 
Value. 

Year. 

Springs 

reporting 

sales. 

Quantity 

sold 
(gallons). 

Value. 

1908.... 

1 

19 

19 

6,919,107 
8,386,675 
2,684,800 

t200.668 
118,422 
277,188 

1906 

19 

902,528 
1,472,679 

$73,357 

1904 

1907 

19 

127,133 

1906.... 

17 

About  one-third  of  the  State's  total  output  is  used  for  medicinal 
purposes,  the  remainder  being  table  water.  Resorts  are  situated  at  6 
of  the  springs,  with  accommodations  for  880  people,  and  the  water 
at  4  of  them  is  said  to  be  used  for  bathing  purposes.  The  19  pro- 
ducers reporting  sales  are  as  follows : 

Andrews  Magnetic  Mineral  Spring,  St.  Louis,  Gratiot  County. 

Battle  Creek  Lithia  Spring,  Battle  Creek,  Calhoun  County. 

Bromo-Hygeia  Mineral  Well,  Coldwater,  Branch  County. 

Crystal  Springs,  Grand  Rapids,  Kent  County. 

Davis  Springs,  Topinabee,  Cheboygan  County. 

Lansingwald  Spring,  Grand  Rapids,  Kent  County. 

Midland  Mineral  Spring,  Midland,  Midland  County. 

No-che-mo  Mineral  Spring,  Reed  City,  Osceola  County. 

Ogemaw  Spring,  Maltby,  Ogemaw  County. 

Pagoda  Spring,  Mount  Clemens,  Macomb  County. 

Ponce  de  Leon  Spring,  Paris  Township,  Kent  County. 

Prosit  Flowing  Well,  Flint,  Genesee  County. 

Royal  Oak  Lithia  Spring,  Royal  Oak,  Oakland  County. 

Salutarls  Spring,  St.  Clair,  St.  Clair  County. 

Sanitas  Spring,  Topinabee,  Cheboygan  County. 

Sterling  Spring,  Cl^stal  Falls,  Iron  County. 

Victory  Spring,  Mount  Clemens,  Macomb  County. 

White  Oak  Spring,  near  Battle  Creek,  Calhoun  County. 

Yo-Landa  Spring,  Big  Rapids,  Mecosta  County. 

MINNESOTA. 

Minnesota  continues  to  occupy  first  place  in  the  rank  of  mineral- 
water  output  by  reason  of  the  large  production  from  a  few  springs 
supplying  consumers  in  Minneapolis  and  St  Paul.    The  ft^ax^s.  isst 
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1907  show  an  increase  of  almost  12  per  cent  in  the  quantity  sold. 
The  actual  figures  reported  are  9,654,030  gallons,  valued  at  $524,800, 
which,  compared  with  the  1906  output  of  8,621,979  gallons,  valued  at 
$175,677,  shows  an  increase  of  1,032,051  gallons,  or  11.97  per  cent,  and 
of  $349,123,  or  198.73  per  cent. 
The  record  for  the  last  five  years  has  been  as  follows : 

Production  and  value  of  mineral  waters  in  Minnesota,  1903-1907, 


Year. 

Springs 

reporting 

sales. 

Quantity 

sold 
(gallons). 

Value. 

Year. 

Springs 

reporting 

sales. 

Quantity 

sold 
(gallons). 

Value. 

1903 

4 
4 

6 

2,228,000 

902,500 

7,681,650 

$46,470 
21,545 
132,970 

1906 

7 
8 

8,621.979 
9,654.080 

$175,677 

1904 

1907 

624,800 

1905 

The  average  retail  price  per  gallon  at  the  spring  for  1907  was 
$0.05,  an  advance  of  3  cents  over  the  1906  price.  Less  than  2  per 
cent  of  the  water  was  sold  for  medicinal  purposes,  the  bulk  or  it 
being  for  table  use.  One  new  spring  reported  sales  lor  the  first  time 
in  1907 — the  Red  Star.  There  are  no  resorts  at  the  springs,  but  the 
water  at  1  is  said  to  be  used  for  bathing. 

The  8  reporting  springs  are  as  follows : 

Glenwood-Inglewood  Spring,  Minneapolis.  Hennepin  CJounty. 

Highland  Spring,  St.  Paul,  Ramsey  County. 

Indian  Medical  Spring,  Elk  River,  Sherburne  County. 

Mankato  Mineral  Springs,  near  Eagle  Lake,  Blue  Earth  County. 

Owatonna  Vichy  Spring,  Owatonna,  Steele  County. 

Red  Star  Spring,  Cold  Spring,  Stearns  County. 

Rock  Spring,  Shakopee,  Scott  County. 

Trio  Siloam  Spring,  Austin,  Mower  County. 

MISSISSIPPI. 

The  mineral-water  trade  of  Mississippi  seems  to  have  enjoyed 
prosperity  during  1907,  the  sales  increasing  from  254,279  gallons  in 
1906  to  425,500  in  1907,  an  increase  of  171,221  gallons,  or  67  per  cent. 
The  value  also  increased  from  $52,820  in  1906  to  $93,350  in  1907,  a 
gain  of  $40^530,  or  almost  77  per  cent.  The  average  retail  price  per 
gallon  at  the  spring  was  $0.22.  Improvements  at  resorts  and  better 
facilities  for  reaching  the  springs  are  among  the  causes  given  by 
producers  to  account  for  the  growing  demand  for  spring  water.  Less 
than  one-tenth  of  the  water  is  used  for  table  purposes,  flie  bulk  being 
medicinal.  No  new  springs  reported  sales  in  1907,  the  total  number 
being  the  same  as  in  1906.  Resorts  are  situated  at  7  of  the  springs 
with  accommodations  for  775  people,  and  the  water  at  5  is  used  for 
bathing  purposes.    The  list  of  reporting  springs  follows : 

Arundel  Lithia  Spring,  near  Meridian,  Lauderdale  County. 
Browns  Wells,  near  Hazlehurst,  Copiah  County. 
Castalian  Spring,  near  Durant,  Holmes  County. 
Lauderdale  Springs,  Lauderdale,  Lauderdale  County. 
Mammoth  Spring,  Mammoth  Springs,  Perry  County. 
Robinson  Springs,  near  Pocahontas,  Madison  County. 
Stafford  Mineral  Springs,  Vossburg,  Jasper  County. 
Vossburg  Lithia  Spring,  Vossburg,  Jasper  County. 
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MISSOURI. 

The  returns  from  Missouri  show  a  small  increase  in  the  mineral- 
water  trade  during  1907,  in  spite  of  a  considerable  deduction  for 
water  used  in  makmg  ginger  ale,  etc.  The  output  is  given  as  667,232 
gallons,  valued  at  $103,314,  an  increase  over  1906  of  48,832  gallons  and 
$6,769.  The  average  retail  price  per  gallon  at  the  spring  was  $0.15. 
About  two-fifths  of  the  total  is  used  for  medicinal  purposes,  the 
remainder  being  table  water.  Reports  were  received  from  4  new 
springs,  the  Bochert,  Hornet  Mineral,  Salt  Sulphur,  and  Tiffany, 
and  the  total  number  making  returns  of  sales  was  18,  an  increase  of 
1  over  1906.  At  several  of  the  Missouri  springs  the  water  is  given 
away  to  visitors  or  furnished  free  to  guests  at  the  hotels,  and  these 
springs  have  been  eliminated  this  year  from  the  list  of  those  report- 
ing sales.  Resorts  are  situated  at  9  of  the  springs,  with  accommoda- 
tions for  7,000  people,  and  the  water  at  5  is  used  for  bathing.  Those 
springs  from  which  reports  of  sales  are  at  hand  are  as  follows: 

American  Spring,  St.  Louis,  St.  Louis  City  County. 

Aqua  Vitae  Mineral  Spring,  Canton,  Lewis  County. 

B.  B.  Mineral  Spring,  near  Bowling  Green,  Pike  County. 

Belcher  Artesian  Well,  St.  Louis,  St.  T^uis  City  County. 

Blue  Lick  Spring,  Blue  Lick,  Saline  County. 

Bochert  Springs,  near  De  Soto,  Jefferson  County. 

Central  Park  IJthia  Spring,  Excelsior  Springs,  Clay  County. 

Crystal  Lithium  Spring,  Excelsior  Springs,  Clay  County. 

Cusenbary  Spring,  near  Kansas  City,  Jackson  County. 

Haymaker  Spring,  Mercer  County,  near  Lineville,  Iowa. 

Hornet  Mineral  Springs,  Bowling  Green,  Pike  County. 

Jackson  Lithia  Spring,  Mount  Washington,  Jackson  County. 

Kalinat  and  Ionian  Lithia  Springs,  near  Bowling  Green,  Pike  County. 

McAllister  Springs,  McAllister  Springs,  Saline  County. 

Salt  Sulphur  Spring,  Excelsior  Springs,  Clay  County. 

Soda-Carbonic  Spring,  Ebccelslor  Springs,  Clay  County. 

Sweet  Springs,  Sweet  Springs,  Saline  County. 

Tiffany  Spring,  near  Parkvllle,  Piatt  County. 

MONTANA. 

The  mineral  water  trade  of  Montana  prospered  during  1907.  One 
new  spring  was  added  to  the  list,  the  Silesia  Mineral.  Less  than  one- 
tenth  of  the  water  of  the  2  springs  is  used  for  medicinal  purposes. 
There  is  no  resort  at  either  spring,  but  the  water  of  1  is  used  for 
bathing.    The  springs  are : 

Llssner's  Mineral  Spring,  Helena,  I^wls  and  Clark  County. 
Silesia  Mineral  Spring,  Silesia,  Carbon  County. 

NEBRASKA. 

There  was  no  change  in  the  list  of  mineral  springs  in  Nebraska,  the 
same  spring  reporting  as  heretofore.  The  water  is  sold  for  both 
medicinal  and  table  purposes,  and  the  spring  is  the  site  of  a  resort 
where  the  water  is  used  for  bathing.    The  name  of  this  spring  follows : 

Shogo  Lithia  Spring,  Mllford,  Seward  County. 
NEW  HAMPSHIRE. 

There  was  a  great  decline  in  the  mineral-water  trade  of  New  Hamp- 
shire during  1907,  the  output  falling  off  56  per  cent.  The  figures  re- 
ported for  1907  are  343,500  gallons,  valued  at  $164,943.,  agaAsv^'l^V^i^*^ 
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gallons  in  1906,  valued  at  $230,650,  a  loss  of  438,500  gallons  in  quan- 
tity and  of  $65,707  in  value.  The  producers  report  no  special  reason 
for  this  decrease,  though  a  large  quantity  was  eliminatea  this  year  as 
going  into  the  manufacture  of  various  drinks.  One  new  spring  re- 
ported, the  Wilton  Mineral.  Altogether  there  were  6  springs  report- 
ing sales,  an  increase  of  1  over  last  year.  There  are  resorts  at  2  of 
these,  with  accommodations  for  60  guests.  None  of  the  water  is  used 
for  bathing.    The  6  springs  reporting  sales  are  as  follows : 

Amherst  Mineral  Spring,  Amlierst,  Hillsboro  County. 
Granite  State  Spring,  Plaistow,  Rockingham  County. 
Lafayette  Mineral  Spring,  Derry,  Roclcingham  County. 
Londonderry  Lithia  Spring,  Londonderry,  Rockingham  County. 
Pack  Monadnock  Lithia  Spring,  Temple,  Hillsboro  County. 
Wilton  Mineral  Spring,  near  Wilton,  Hillsboro  County. 

NBW  JERSEY. 

New  Jersey  continued  to  show  a  large  increase  in  mineral-water 
output,  the  increase  in  1907  being  somewhat  over  67  per  cent.  Ac- 
cording to  reports  from  producers  there  were  sold  during  the  year 
982,445  gallons  of  water,  valued  at  $103,082,  a  gain  of  397^30  gallons 
in  quantity  and  of  $37,896  in  value.  The  average  retail  price  per 
gallon  at  the  spring  was  $0.11.  The  bulk  of  the  New  Jersey  water  is 
used  for  table  purposes.  Nearly  every  spring  reporting  showed  an 
increase  in  its  trade,  more  advertising  and  consequently  greater  de- 
mand being  the  principal  cause  stated.  Two  new  producers  reported, 
the  Culm  Kock  and  the  Ironrock,  the  total  springs  reporting  sales 
being  increased  by  2.  A  few  of  the  springs  state  that  they  are  the 
sites  of  resorts,  but  at  none  is  the  water  used  for  bathing.  Statements 
of  sales  were  received  from  the  following: 

Alplia  Mineral  Spring,  Springfield,  Union  County. 

Beecli  Spring,  near  Woodbury,  Gloucester  County. 

Culm  Rock  Spring,  Pluekemin,  Somerset  County. 

Hatawanna,  Budd  Lake,  Morris  County. 

Indian  Spring,  near  Rockaway,  Morris  County. 

Ironrock  Mineral  Springs,  Camden  County. 

Kalium  Spring,  Colllngswood,  Camden  County. 

Kanouse-Oakland  Spring,  Oakland,  Bergen  County. 

Red  Rock  Spring,  Spring  Valley  Road,  Bergen  County. 

Trinity  Springs,  Morsemere,  Bergen  County. 

Watchung  Spring,  North  Pla infield  Township,  Somerset  County. 

NEW  MEXICO. 

There  was  a  decline  in  New  Mexico's  mineral-water  trade  during 
1907,  the  output  decreasing  28,200  gallons,  or  30  per  cent.  The  value 
decreased  in  even  greater  proportion,  from  $17,700  in  1906  to  $9,120 
in  1907.  The  average  retail  price  per  gallon  was  $0.14,  as  again.st 
$0.19  in  1906.  One  spring  reported  for  the  first  time,  the  Alvarado, 
this  spring  having  bought  the  business  of  one  of  the  older  spring. 
About  half  of  the  water  is  used  for  medicinal  purposes  and  half  for 
table  use.  Resorts  are  situated  at  2  of  the  springs,  accommodating 
about  150  guests,  and  at  3  the  water  is  used  for  bathing.  Those 
springs  reporting  sales  are  as  follows : 

Alvarado  Spring,  near  Albuquerque,  Bernalillo  County. 
Faywood  Hot  Springs,  Faywood,  Grant  County. 
Macbeth  Spring,  near  Las  Vegas,  San  Miguel  County. 
OJo  CaJlente  Spring,  OJo  Caliente,  Taos  County. 
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NEW  YORK. 

New  York  showed  an  increase  in  its  output  of  mineral  water  dur- 
ing the  year,  the  sales  increasing  from  6,481,074  gallons  in  1906  to 
7,176,815  gallons  in  1907,  a  gain  of  695,741  gallons,  or  10.73  per 
cent.  The  value,  however,  decreased,  the  average  price  per  gallon 
declining  from  $0.14  in  1906  to  $0.09  in  1907.  A  number  of  the 
Saratoga  springs  or  wells  which  report  a  falling  off  in  business 
attribute  it  to  the  drain  on  underground  supplies  by  pumps  of  pro- 
ducers of  carbon  dioxide,  a  matter  that  is  still  before  the  courts. 

The  following  table  shows  the  output  and  value  of  mineral  waters 
from  New  York  for  the  last  five  years : 

Production  and  value  of  mineral  waters  in  New  York,  1903-1907, 


Springs     Quantity 
Year.          reporting        sold 

1    sales.    1  (gallons). 

Value. 

Year. 

reporting 
sales. 

Quantity 

sold 
(gallons). 

Value. 

1903 

48 
41 
40 

1,827,406 
6,352,617 
6,619,878 

11.482,801 
783,244 
652,680 

1906.  . 

42 
41 

6.481,074 
7,176,816 

1893,476 

1904 

1907 

686.674 

1906 

Less  than  one-third  of  the  1907  output  reported  is  used  for  medic- 
inal purposes,  the  sales  being  chiefly  table  water.  Three  new  pro- 
ducers are  listed,  the  Elk,  Monarch,  and  Os-We-Go.  Several  springs 
which  have  heretofore  reported  sales  have  been  eliminated  from  the 
list — 1  was  temporarily  suspended,  at  2  the  water  is  used  exclusively 
by  the  guests,  and  1  is  used  for  town  supply.  The  total  number 
reporting  was  41,  a  decrease  of  1  from  1906.  In  9  cases  the  springs 
are  situated  at  or  near  resorts  with  accommodations  for  thousands  of 
people,  and  at  4  the  water  is  used  for  bathing. 

Those  reporting  sales  are  as  follows : 

Artesian  Lithia  Spring,  Ballston  Spa,  Saratoga  Ck>unty. 

Artesian  Natural  Mineral  Spring,  Franklin  Springs,  Oneida  Ck)unty. 

Avon  Sulphur  Spring,  Avon,  Livingston  CJounty. 

Baldwin  Mineral  Spring,  Cayuga,  Cayuga  County. 

Boonville  Mineral  Springs,  near  Boonville,  Oneida  County. 

Breesport  Spring,  Breesport,  Chemung  County. 

Brlarcliff  Spring,  Briarcliff  Manor,  Westchester  County. 

Chautauqua  Lithia  Spring,  West  Portland,  Chautauqua  County. 

Chemung  Spring,  Chemung,  Chemung  County. 

Crystal  Springs,  near  Oswego,  Oswego  County. 

Deep  Rock  Spring,  Oswego,  Oswego  County. 

Elixir  Spring,  Clintondale,  Ulster  County. 

Elk  Spring,  Oswego,  Oswego  County. 

Gardine  White  Sulphur  Spring,  Sharon  Springs,  Schoharie  County. 

Geneva  Mineral  Spring,  Geneva,  Ontario  County. 

Great  Bear  Spring,  near  Fulton,  Oswego  County. 

Hide's  Franklin  Mineral  Spring,  Ballston  Spa,  Saratoga  County. 

Hornby  Sulphur  Spring,  Hornby,  Steuben  County. 

Magnetic  Flint  Rock  Spring,  Elmira,  Chemung  County. 

Massena  Mineral  Spring,  Massena  Springs,  St.  I^wrence  County. 

Monarch  Spring,  Matteawan,  Dutchess  County. 

Mount  View  Spring,  Poughkeepsle,  Dutchess  County. 

Os-We-Go  Spring,  Oswego,  Oswego  County. 

Pleasant  Valley  Mineral  Spring,  Rheims,  Steuben  County. 

Red  Jacket  Mineral  Spring,  Seneca  Falls,  Seneca  County. 
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Saratoga  Springs,  Saratoga  Ck>uiity: 

Arondack  Spring. 

Chief  Spring. 

Congress  Spring. 

Geyser  Spring. 

Hathom  Spring. 

High  Rock  Spring. 

Patterson  Spring. 

Royal  Spring. 

Saratoga  Carlsbad  Spring. 

Saratoga  Seltzer  and  Emperor  Spring. 

Star  Spring. 
Setauket  Spring,  Setauket,  Suffolk  County. 
Split  Rock  Lithia  Spring,  Franklin  Springs,  Oneida  County. 
Sun-Ray  Spring,  Ellenville,  Ulster  County. 
Sunset  Spring,  Haines  Falls,  Greene  County. 
Vita  Spring,  Durkeetown,  Washington  County. 
Washington  Lithia  Spring,  Ballston  Spa,  Saratoga  County. 

NORTH  CAROLINA. 

There  was  a  slight  increase  in  the  mineral-water  output  of  North 
Carolina  for  1907,  the  sales  increasing  from  156,352  gallons,  valued  at 
$31,413,  in  1906  to  193,479  gallons,  valued  at  $40,302,  in  1907,  a  gain 
of  37,127  gallons  in  quantity  and  of  $8,889  in  value.  The  average 
retail  price  per  gallon  was  $0.21.  A  great  deal  of  the  North  Carolina 
mineral  water  was  reported  as  used  in  the  manufacture  of  soft  drinks, 
making  the  increase  much  smaller  than  it  would  have  been  with  this 
water  included.  About  seven-eighths  of  the  total  output  given  was 
used  for  medicinal  purposes,  which  accounts  for  the  relatively  high 
price  per  gallon.  One  new  spring  reported,  the  Mount  Vernon,  the 
total  number  reporting  being  the  same  as  in  1906.  Resorts  are  situ- 
ated at  10  of  the  springs,  with  total  accommodations  for  1,615  people, 
and  the  water  at  5  is  used  for  bathing.  The  springs  irom  which 
returns  of  sales  were  available  are : 

All  Healing  Spring,  Alkaline  Springs,  Alexander  County. 

Barium  Rock  Spring,  Barium  Springs,  Iredell  County. 

Buckhorn  Lithia  Sr)rlng,  Bullock,  Granville  County. 

Connelly  Springs,  Connelly  Springs,  Burke  County. 

Haywood  White  Sulphur  Spring,  near  Waynesville,  Haywood  County. 

Jackson  Spring,  Jackson  Springs,  Moore  County. 

Mida  Spring,  near  Charlotte,  Mecklenburg  County. 

Moore's  Springs,  Moores  Springs,   Stokes  County. 

Mount  Vernon  Springs,  Mount  Vernon  Springs,  Chatham  County. 

Panacea  Spring,  near  Littleton,  Warren  County. 

Seven  Springs,  Seven  Springs,  Wayne  County. 

Thompson  Bromine  and  Arsenic  Spring,  Crumpler,  Ashe  County. 

Vade  Mecum  Spring,  Vade  Mecum,  Stokes  County. 

OHIO. 

The  returns  from  Ohio  for  1907  indicate  a  falling  off  in  output 
of  about  14  per  cent,  the  figures  reported  being  1,536,621  gallons, 
valued  at  $121,531,  against  1,700.767  gallons,  valued  at  $164,007,  in 
1900,  a  decrease  of  254,146  gallons  in  quantity  and  of  $42,476  in 
value.  Most  producers  said  they  did  more  business  than  in  1906, 
however,  and  the  apparent  decline  is  due  largely  to  the  quantity  of 
water  reported  used  for  making  carbonated  drinks  in  1907. 
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The  record  for  the  State  for  the  last  five  years  is  as  follows : 
Production  and  value  of  mineral  waters  in  Ohio,  190S-1907, 


1  Springs 
Year.           reporting 
1     sales. 

Quantity 

sold 
(gallons). 

Value.     ;           Year. 

Springs 

reporting 

sales. 

Quantity 

sold 
(gallons). 

Value. 

1 
1903 '              18 

1,389,959 

8,223,958 

943.114 

$91,107      1906 

27 
24 

1790,767 
1,686.621 

$164,007 

19(M 13 

3U6,5(i6  !    1907 

121,631 

1906 1             23 

117.733  1 

The  average  retail  price  per  gallon  of  the  1907  output  was  $0.08, 
indicating  that  the  bulk  of  tne  Ohio  water  is  used  for  table  purposes. 
Three  springs  that  reported  in  1906  are  not  included  in  the  1907  list, 
because  all  the  output  was  used  for  soft  drinks.  Two  new  springs, 
the  Belmont  and  the  Crystal,  are  listed.  There  are  resorts  at  omy 
3  of  the  24  springs  reporting,  with  accommodations  for  300  guests 
and  the  water  at  3  is  used  for  bathing. 

Those  springs  from  which  returns  of  sales  were  received  are: 

Arctiinis  Lithia  Springs,  Portage  Township,  Summit  County. 

Avondale  Spring,  Avondale  Heights,  Belmont  County. 

Beech  Rock  Spring,  near  ZanesvUle,  Muskingum  County. 

Bellmore  Springs,  near  Signal,  Columbiana  County. 

Belmont  Spring,  Bridgeport,  Belmont  County. 

Collingwood  Springs,  Toledo,  Lucas  County. 

Crum  Mineral  Spring,  Austintown,  Mahoning  County. 

Crystal  Si)riug,  near  Martins  Ferry,  Belmont  County. 

Deerfield  Spring,  Deerfield,  Portage  County. 

Fargo  Mineral  Springs,  Asthabula,  Ashtabula  County. 

Fisher's  Magnesia  Mineral  Spring,  North  Columbus,  Franklin  County. 

Jefferson  Si)ring,  Bloom  Township,  Fairfield  County. 

Navahoe  Spring,  near  New  Paris,  Preble  County. 

Oak  Kidge  Mineral  Springs,  Greenspring,  Sandusky  County. 

Odevene  Spring,  Delaware,  Delaware  County. 

Painesville  Mineral  Spring,  Painesville,  T^ke  County. 

Quakerdale  Spring,  Colerain,  Belmont  County. 

Reynold's  Artesian  Well,  Greenspring,  Sandusky  County. 

Ripley  Bromo  Lithia  Spring,  Ripley,  Brown  County. 

Sandrock  Spring,  Canton,  Stark  County. 

Sulphur  Lick  Spring,  near  Chillicothe,  Ross  County. 

Tallewanda  Mineral  Spring,  College  Comer,  Preble  County. 

Wheeler  Mineral  Spring,  Youngstown,  Mahoning  County. 

Wood's  Lithia  Spring,  near  Bridgeiwrt,  Belmont  County. 

OKLAHOMA. 

This  year  the  Oklahoma  list  includes  springs  formerly  credited  to 
Indian  Territory.  There  appears  to  have  been  a  slight  aecline  in  the 
trade,  the  output  falling  on  from  72,419  gallons,  valued  at  $7,744,  in 
1906  to  69,725  gallons,  valued  at  $7,345,  m  1907,  a  decrease  of  2,694 
gallons  in  quantity  and  of  $399  in  value.  One  new  spring  was  added 
to  the  list,  the  Oklahoma  Hygienic.  Two  of  the  springs  are  said 
to  be  located  at  resorts,  with  accommodations  for  250  people  and 
with  facilities  for  bathing.  The  4  springs  reporting  sales  are  as 
follows : 

Beach  Spring,  Sulphur,  Murray  County. 

Germicide  Well,  Wagoner,  Wagoner  County. 

Lewis  Crystalline  Lithia  Well,  Oklahoma  City,  Oklahoma  County. 

Oklahoma  Hygienic  Mineral  Well,  Perry,  Noble  County. 
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OREGON. 

There  was  an  apparent  falling  off  in  the  mineral- water  output  of 
Oregon  during  1907.  The  figures  reported  are  24,225  gallons  sold, 
valued  at  $5,556,  against  30,850  gallons  sold  in  1906,  valued  at  $12,523, 
a  decrease  of  6,625  gallons  and  of  $6,967.    The  average  retail  price 

Eer  gallon  was  $0.23,  against  $0.41  in  1906.  A  cool  August  ana  the 
usiness  depression  affected  trade  at  those  springs  that  are  resorts, 
but  the  increased  deduction  for  soft-drink  manuiacture  accounts  for 
the  decline  shown.  The  total  number  reporting  sales  is  2  less  than  in 
1906.  A  little  more  than  half  of  the  water  is  used  for  table  purposes. 
Kesorts  are  situated  at  4  of  the  springs,  and  the  water  at  3  is  used  for 
bathing  purposes. 
Those  springs  reporting  sales  are : 

Cascade  Mineral  Spring,  Cascadia,  Linn  County. 
Colestin  Spring,  Colestin,  Jaclsson  County. 
McBean*s  Soda  Springs,  near  Seneca,  Grant  County. 
Sodaville  Mineral  Spring,  Sodaville,  Linn  County. 
Wagner's  Spring,  Soda  Springs,  Jackson  County. 

PENNSYLVANIA. 

Although  the  returns  from  Pennsylvania  indicate  a  decrease  in 
both  quantity  and  value  of  the  output,  this  falling  off  is  probably 
more  apparent  than  real,  as  most  producers  state  mat  business  was 
better  than  in  1906.  Several  spring  which  have  heretofore  reported 
sales  were  idle  during  1907  or  their  water  was  used  exclusively  by 

fiests  at  hotels,  and  one  large  spring  was  transferred  to  Maryland, 
his  accounts  for  part  of  the  decrease,  but  the  chief  factor  is  the 
freat  quantity  of  water  reported  as  used  in  the  manufacture  of  soft 
rinks.  The  stated  output  for  1907  was  1,287,063  gallons  sold, 
valued  at  $235,807,  as  against  1,506,286  gallons  sold  in  1906,  valued 
at  $280,054,  a  decrease  of  219,223  gallons  in  quantity  and  of  $44,247 
in  value.  The  average  retail  price  per  gallon  at  the  spring  was  $0.18. 
The  following  table  shows  the  output  and  value  ox  mineral  water 
from  Pennsylvania  from  1903  to  190 <,  inclusive: 

Production  and  value  of  mineral  waters  in  Pennsylvania,  1903-1907, 


Year. 

1  Springs 
1  reporting 
1    Hales. 

Quantity 

sold 
(gallons). 

1903 

1904 

1905 

'29 
21 
27 

1,522,860 

743,0.50 

1,322,594 

Value. 


Year. 


$357,579  '  1900. 
90,465  i  1907. 
194,113  I 


I  Springs 
reporting 
i    sales. 


Quantity 

sold 
(gallons). 


1,506,286  I 
1,287,068 


Value. 


«280,054 
235,807 


Less  than  one-third  of  the  1907  output  given  was  used  for  medicinal 
purposes,  the  bulk  being  sold  for  drinking  and  table  purposes.  Three 
new  producers  reported,  the  Kecksburg,  the  Keystone,  and  the  Wil- 
son, the  total  number  reporting  sales  being  1  more  than  last  year. 
Twelve  of  the  springs  are  situated  at  or  near  resorts  with  total 
accommodations  for  1,995  people,  and  the  water  at  8  is  used  for 
bathing. 


MINERAL.   WATERS.  777 

The  28  springs  reporting  are  as  follows : 

Bedford  Chalybeate  Spring,  near  Bedford,  Bedford  Ck>anty. 

Bedford  Mineral  Spring,  near  Bedford,  Bedford  County. 

Black  Barren  Mineral  Spring,  Pleasant  Grove,  Lancaster  County. 

Brnce  Subrock  Spring,  Pittsburg,  Allegheny  County. 

Cloverdale  Lithia  Spring,  near  Newville,  Cumberland  County. 

Colvin's  White  Sulphur  Spring,  Sulphur  Springs,  Bedford  County. 

Crystal  Spring,  Ephrata,  Lancaster  County. 

De  Profundus  and  Chalybeate  Spring,  Saegertown,  Crawford  County. 

De  Vita  Mineral  Spring,  Cambridge  Springs,  Crawford  County. 

East  Mountain  Lithia  Spring,  near  Factory ville,  Wyoming  County. 

Glacier  Spring,  Ephrata,  Lancaster  County. 

Glen  Summit  Spring,  Glen  Summit  Springs,  Luzerne  County. 

Gray  Spring,  Cambridge  Springs,  Crawford  County. 

Harrison  Valley  Mineral  Spring,  Harrison  Valley,  Potter  County. 

Kecksburg  Artesian  Mineral  Spring,  Kecksburg,  Westmoreland  County. 

Keystone  Spring,  Factoryville,  Wyoming  County. 

l^ng  Spring,  Venango,  Crawford  County. 

Magnesia  Springs,  Cambridge  Springs,  Crawford  County. 

Pavilion  Spring,  South  Mountain,  Berks  County. 

Petticord  Spring,  Cambridge  Springs,  Crawford  County. 

Pocono  Mineral  Spring,  Bucks  Township,  Luzerne  County. 

Pulaski  Springs,  Pulaski,  Lawrence  County. 

Ross-Common  Spring,  Ross-Common,  Monroe  County. 

Shohola  Spring,  Walker  Lake,  Pike  County. 

Tuckahoe  Mineral  Spring,  near  Northumberland,  Northumberland  County 

Whann  Lithia  Spring,  Franklin,  Venango  County. 

White  House  Spring,  Neverslnk  Mountain,  Berks  County. 

Wilson  Spring,  Mount  Pocono,  Monroe  County. 

RHODE  ISLAND. 

There  was  an  increase  in  the  mineral  water  trade  of  Rhode  Island 
during  1907,  the  sales  increasing  from  220,770  gallons,  valued  at 
$16,101,  in  1906,  to  245,307  gaUons,  valued  at  $17,108,  in  1907,  a  gain 
of  24,537  gallons  and  of  $947.  The  average  retail  price  per  gallon 
was  the  same  as  in  1906,  $0.07.  The  entire  output  from  Rhode  Island 
is  used  for  table  purposes.  There  were  no  new  springs,  the  total 
number  reporting  being  the  same  as  in  1906.    They  are : 

Berry  Spring,  Pawtucket,  Providence  County. 
Gladstone  Spring,  Narragansett  Pier,  Washington  County. 
Holly  Mineral  Spring,  East  Woonsockct,  Providence  County. 
Ochee  Mineral  Spring,  Johnston,  Providence  County. 

SOUTH  CAROLINA. 

South  Carolina  showed  a  decline  in  mineral  water  production  dur- 
ing 1907,  due  almost  entirely  to  the  falling  off  in  output  of  one  spring. 
Several  other  springs  stated  that  the  bulk  of  their  production  was 
used  for  the  manuiacture  of  soft  drinks,  the  total  reported  output 
of  one  being  thus  marketed,  and  this  lessened  the  totals  for  the  State. 
One  spring  failed  to  make  returns  and  another  which  reported  last 
year  could  not  be  located.  The  figures  reported  are  786,764  gallons, 
sold  at  $195,182,  a  decrease  of  671,740  gallons  and  of  $153,562  from 
the  1906  output  of  1,458,494  gallons,  valued  at  $348,744.  Two  new 
springs  made  returns  of  sales,  the  Cokesbury  and  the  Mathias,  the 
total  number  reporting  sales  being  1  more  than  in  1906.  By  far 
the  larger  part  of  the  output  is  used  for  medicinal  purposes,  the 
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average  retail  price  per  gallon  being  $0.25.  Resorts  are  situated  at 
6  of  the  springs,  with  total  accommodations  for  1,360  people,  but 
the  water  at  only  1  is  used  for  bathing.  The  springs  which  reported 
sales  are  as  follows : 

Antley  Springs,  St.  Matthews,  Orangeburg  County. 

Buffalo  Lick  Springs,  Carlisle,  Union  County. 

Cherokee  Spring,  Spartanburg,  Spartanburg  County. 

Chick  Springs,  Greenville,  Greenville  County. 

Cokesbury  Mineral  Spring,  near  Cokesbury,  Greenwood  County. 

Glenn  Springs,  Glenn  Springs,  Spartanburg  County. 

Glowing  Springs,  Dresden,  Abbeville  County. 

Harris  Lithla  Spring,  Harris  Springs,  Laurens  County. 

Mathias  Spring,  near  Columbia,  I^exington  County. 

Rives  Mineral  Spring,  near  Lancaster,  Lancaster  County. 

Rock  Cliff  Llthia  Spring,  Spartanburg,  Spartanburg  County. 

White  Diamond  Lithia  Spring,  near  Kings  Creek,  Cherokee  County. 

White  Stone  Lithia  Spring,  White  Stone  Springs,  Spartanburg  County- 

SOUTH  DAKOTA. 

Although  there  are  a  number  of  springs  in  South  Dakota  that  are 
health  resorts,  there  is  but  1  which  reports  selling  water.  The  bulk 
of  the  output  from  this  spring  is  used  for  making  carbonated  drinks, 
the  remainder  being  sold  for  table  use.  The  spring  is  the  site  of  a 
resort  and  the  water  is  used  for  bathing.    The  name  of  this  spring  is: 

Minnehaha  Springs,  Sioux  Falls,  Minnehaha  County. 
TENNESSEE. 

There  was  a  decided  increase  in  the  output  of  mineral  water  from 
Tennessee  during  1907,  the  sales  amounting  to  nearly  twice  those  of 
1906.  The  poor  quality  of  the  water  supply  at  one  city  is  responsible 
for  part  of  this  gain.  The  sales  reported  were:  758,312  gallons, 
valued  at  $85,249,  a  gain  of  346,614  gallons  and  of  $26,778  over  the 
1906  production  of  411,698  gallons,  valued  at  $58,471.  The  average 
retail  price  was  $0.11  against  $0.14  reported  for  1906.  About  two- 
thirds  of  the  output  was  used  for  medicinal  purposes.  Four  new 
springs — the  Deep  Cave,  the  Gammons,  the  Emerald,  and  the  Rio- 
vista — reported  in  1907,  ipaking  the  total  number  to  report  sales  16. 
There  are  resorts  situated  at  or  near  12  of  these,  with  accommoda- 
tions for  2,175  people,  and  the  water  at  5  is  used  for  bathing  purposes. 
The  springs  listed  as  selling  water  are: 

Bon  Aqua  Springs,  Bon  Aqua,  Hiclmian  County. 

Deep  Cave  Mineral  Well,  Eastland,  Davidson  County. 

East  Brooli  Springs,  Cumberland  Mountains,  Franklin  Countj'. 

Gammons  Spring,  near  Tate  Spring,  Grainger  County. 

Hinson  Springs,  near  Lexington,  Henderson  County. 

Horn  Springs,  Horn  Springs,  Wilson  County. 

Idaho  Springs,  near  Clarlcsville,  Montgomery  County. 

Pioneer  Lithia  Spring,  near  Nashville,  Davidson  County. 

Red  Boiling  Springs,  Redboiling  Springs,  Macon  County. 

Rhea  Springs,  Rhea  Springs,  Rhea  County. 

Riehardsons  Lockeland  Spring,  near  Nashville,  Davidson  County. 

Rlovista   Spring,  Davidson   County. 

Tate  Spring,  Tate  Springs,  Grainger  County. 

Whittle  Springs,  Whittle  Springs,  Knox  County. 

Willow  Brook  Spring,  Craggie  Hope,  Cheatham  County. 

Wright's  Epsom-Lithia  Spring,  Mooresburg,  Hawkins  County, 
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TEXAS. 

Texas  showed  a  growing  prosperity  in  its  mineral-water  trade,  the 
1907  output  increasing  nearly  10  per  cent  over  that  of  1906,  and  the 
value  gaining  in  even  greater  ratio.  This  growth  is  largely  due  to 
efforts  to  get  business.  The  famous  wells  at  Mineral  Wells  in  Palo 
Pinto  County  supply  more  than  half  the  output.  According  to  re- 
turns received,  tnere  were  sold  during  the  year  1,146,279  gallons, 
valued  at  $152,233,  a  gain  of  100,964  gallons  and  of  $30,148  over  the 
1906  production  of  1,045,315  gallons,  valued  at  $122,085.  About  five- 
sixths  of  the  total  output  was  used  for  medicinal  purposes.  Two  new 
springs  reported,  the  Carlsbad  Dyspepsia  and  the  Vaca-Tesia. 
Several  springs  were  reported  in  course  of  development  and  will  no 
doubt  be  able  to  make  returns  for  1908.  The  total  number  reporting 
was  5  less  than  in  1906. 

The  record  of  the  State  for  the  last  five  years  has  been  as  follows : 

Production  and  value  of  mineral  waters  in  Texas,  1903-1907. 


I  Springs 
Year.  reporting 

I    sales. 


1903 

1901 1 

1906 j 


Quantity 

sold 
(gallons). 


21  939. S90 

14  ,    1,142,500 
28       1,626.970 


Value. 


Year. 


$53,613  I  1906. 
64.923  J  1907. 
144,421 


Springs 

reporting 

sales. 


Quantity 

sold 
(gallons). 


1,045,815 
1,146,279 


Value. 


$122,085 
152,238 


There  are  resorts  located  at  13  of  the  springs  reporting  in  1907, 
with  accommodations  for  several  thousand  people,  Mineral  Wells 
alone  reporting  a  capacity  for  10,000  guests.  The  water  at  10  is  used 
for  bathing. 

The  following  gave  statements  of  sales: 

Allison,  Crystal,  and  Patterson  Springs,  Oran,  Palo  Pinto  County. 

Burdette  Well,  near  Lockbart,  Caldwell  County. 

Carlsbad  Dyspepsia  Spring,  Blossom,  Lamar  County. 

Dalby  Spring,  Dalby  Springs,  Bowie  County. 

Dulling*s  Mineral  Wells,  near  San  Antonio,  Bexar  County. 

Farrier  Spring,  Dalby  Springs,  Bowie  County. 

Georgetown  Mineral  Wells,  Georgetown,  Williamson  County. 

Loretto  Mineral  Wells,  near  Elkhart,  Anderson  County. 

Love  Mineral  Well,  Weatherford,  Parker  County. 

Mineral  Wells,  Palo  Pinto  County : 

Barber  Wells. 

Congress  Well. 

Crazy  Well. 

Gibson  Well. 

Indian  Well. 

Sangcura  Well. 

Specific  Well. 

Star  Wen. 
Rains  Tioga  Mineral  Well,  Tioga,  Grayson  County. 
Red  Mineral  Springs,  Mount  Pleasant,  Titus  County. 
Rosborough  Spring,  near  Marshall,  Harrison  County. 
Simmons  Well,  Tioga,  Grayson  County. 
Texarkana  Springs,  Texarkana,  Bowie  County. 
Vaca-Tesia  Spring,  Port  Lavaca,  Calhoun  County. 
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UTAH. 

There  is  but  one  spring  in  Utah  which  reported  water  sold  during 
1907,  all  of  which  was  used  for  medicinal  purposes.    This  is : 

Deseret  Springs,  Deseret,  Millard  Ck)unty. 
VERMONT. 

There  was  an  increase  of  nearly  15  per  cent  in  the  sales  of  mineral 
waters  in  Vermont  during  1907.  The  value,  however,  decreased 
almost  10  per  cent,  the  average  price  being  $0.23  a^inst  $0.29  for 
1906.  According  to  the  figures  received,  88,550  gallons  were  sold 
during  1907,  valued  at  $19,948,  as  compared  with  77,500  gallons  in 
1906,  valued  at  $22,150,  a  gain  of  11,050  gallons  in  quantity  and  a 
loss  of  $2,202  in  value.  Less  than  one-half  of  the  output  was  sold 
for  medicinal  purposes,  the  bulk  being  for  table  use.  One  new  spring 
reported  sales,  the  Vermont,  the  total  number  listed  being  1  more 
than  in  1906.  Resorts  are  situated  at  4  of  the  springs,  wifli  accom- 
modations for  1^75  people^  and  the  water  at  4  is  used  for  bathing 
purposes.  The  list  of  springs  stated  to  have  sold  water  in  1907 
follows : 

Alburg  Sulphur  and  Lithia  Springs,  Alburg  Springs,  Grand  Isle  Ck>anty. 

Brunswick  Sulphur  Springs,  Brunswick,  Essex  County. 

Clarendon  Spring,  Clarendon  Springs,  Rutland  County. 

Equinox  Spring,  Manchester,  Bennington  County. 

Mlsslsquoi  Spring,  Sheldon,  Franklin  County. 

Vermont  Spring,  West  Haven,  Rutland  County. 

Vermont  Spring,  Brookllne,  Windham  County. 

VIRGINIA. 

The  returns  from  Virginia  show  a  notable  growth  in  the  quantity 
of  mineral  water  sold,  the  increase  for  1907  being  about  22  per  cent, 
though  the  value  increased  in  much  smaller  ratio.  Much  of  the  ^in 
for  the  year  is  to  be  credited  to  sales  at  the  Jamestown  Exposition. 
According  to  figures  reported  there  were  marketed  2,442,075  gal- 
lons, valued  at  ^31,770,  in  1907,  the  average  retail  price  per  gauon 
being  $0.18.  These  figures,  compared  with  the  totals  for  1906, 
1,997,207  gallons,  valued  at  $418,908,  show  an  increase  in  quantity 
of  444,868  gallons  and  in  value  of  $12,862. 

The  following  table  gives  the  record  of  mineral  water  output  frcmi 
Virginia  from  1903  to  1907,  inclusive : 

Production  and  value  of  mineral  waters  in  Virginia,  WOS-1907, 


Year. 

Springs 

reporting 

sales. 

Quantity 

sold 
(gallons). 

Value. 

1903 

41 
36 
87 

2,661,602 
2,117,420 
2,340,287 

$477,410 
281,998 
649,102 

1904 

1906 

Year. 


Springs 

reporting 

sales. 


1906. 
1907. 


Quantity 

sold 
(gallons). 


1,997,207 
2,442,075 


Value. 


1418,906 
431,770 


About  two-thirds  of  the  1907  output,  valued  at  $284,224,  was  used 
for  medicinal  purposes,  the  remainder  being  classed  as  table  water. 
Two  springs  not  listed  in  1906  reported  sales — the  Diamond  and  the 
Virginia  Magnesian  Alkaline  sprmg|&— making  the  totol  number  of 
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reported  producers  44.     There  are  resorts  at  or  near  14  of  these 
springs,  with  total  accommodations  for  1,840  people,  and  the  water 
at  9  is  said  to  be  used  for  bathing. 
The  list  of  producing  springs  follows : 

Alleghany  Spring,  Alleghany  Spring,  Montgomery  Ck)unty. 

Artesian  Well,  Mulberry  Island,  Warwick  CJounty. 

Bath  Alum  Springs,  McClung,  Bath  Ck>unty. 

Bear  Lithia  Spring,  near  Elkton,  Rockingham  County. 

Beaufont  Spring,  near  Bon  Air,  Chesterfield  County. 

Bel  If  out  Lithia  Spring,  near  Manchester,  Chesterfield  County. 

Berry  Hill  Mineral  Spring,  near  Elkwood,  Culpeper  County. 

Blue  Ridge  Springs,  near  Blue  Ridge  Springs,  Botetourt  County. 

Buckhead  Lithia  Spring,  Buckhead  Springs,  Chesterfield  County. 

Buffalo  Lithia  Spring,  Buffalo  Lithia  Springs,  Mecklenburg  County. 

Burnetts  Spring,  Hudson  Mill,  Culpeper  County. 

Campfield  Lithia  Spring,  Chesterfield  County. 

Como  Lithia  Spring,  East  Richmond,  Henrico  County. 

Crockett  Arsenic  Lithia  Spring,  Crockett  Springs,  Montgomery  County. 

Days  Point  Artesian  Lithia  Spring,  Isle  of  Wight  County. 

Diamond  Spring,  near  Waterway,  Princess  Anne  County. 

Erup  Mineral  Spring,  near  Glencarlyn,  Alexandria  County. 

Farmville  Lithia  Springs,  Farmville,  Cumberland  County. 

Fonticello  Lithia  Spring,  near  Richmond,  Chesterfield  County. 

Golindo  Spring,  near  Cave  Station,  Augusta  County. 

Harris  Anti-Dyspeptic  Spring,  Burkeville,  Nottoway  County. 

Holly  Springs,  near  Swansboro,  Chesterfield  County. 

Houston  Chlorated  Lithia  Spring,  Houston,  Halifax  County. 

Hume  Spring,  Barcroft,  Alexandria  County. 

Jeffress  Lithia  Spring,  Jeffress,  Mecklenburg  County. 

Jordan  White  Sulphur  Spring,  Jordan  Springs,  Frederick  County. 

Kayser  Lithia  Springs,  Staunton,  Augusta  County. 

Lone  Jack  Spring,  near  Lone  Jack  Station,  Campbell  County. 

Magee's  Chlorinated  Lithia  Spring,  Clarksville,  Mecklenburg  County. 

Massanetta  Spring,  Penn  Laird,  Rockingham  County. 

Mecklenburg  Mineral  Spring,  Chase  City,  Mecklenburg  County. 

Nye  Lithia  Springs,  Wytheville,  Wythe  County. 

0*Counel]  Lithia  Spring,  near  Staunton,  Augusta  County. 

Otterbum  Lithia  Spring,  near  Amelia,  Amelia  County. 

Paeonian  Spring,  Paeonian  Springs,  Loudoun  County. 

Powhatan  Spring,  near  Ballston,  Alexandria  County. 

Rubino  Healing  Springs,  Healing  Springs,  Bath  County. 

Seawright  Magnesian  Lithia  Springs,  near  Staunton,  Augusta  County. 

Stribling  Springs,  near  Mount  Solon,  Augusta  County. 

Virginia  Etna  Lithia  Springs,  Vinton,  Roanoke  County.' 

Vii^nia  Lithia  Springs,  near  Manchester,  Chesterfield  County. 

Virginia  Magnesian  Alkaline  Spring,  near  Staunton,  Augusta  County. 

Wallawhatoola  Springs,  Millboro,  Bath  County. 

Wyrick  Mineral  Spring,  Crockett,  Wythe  County. 

WASHINGTON. 

There  was  a  large  increase  (78  per  cent)  in  the  mineral-water  out- 
put of  Washington  during  1907,  chiefly  due  to  the  activity  of  owners 
in  securing  customers.  According  to  the  reports  received  there  were 
sold  during  the  year  68,400  gallons  having  a  value  of  $10,820,  against' 
38,500  gallons  valued  at  $10,800  in  1906,  a  gain  in  quantity  of  29,900 
gallons  and  in  value  of  $20.  The  average  retail  price  per  gallon 
was  $0.16  against  $0.28  in  1906.  About  three-fifths  of  the  output  was 
used  for  table  purposes.  No  new  springs  reported,  but  2  were  omitted, 
as  the  water  is  used  exclusively  by  guests  of  the  hotels  at  the  springs. 
Two  of  the  4  springs  selling  water  are  used  as  resorts,  with  accom- 
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modatioris  for  350  guests,  and  the  water  at  1  is  used  for  bathing  pur- 
poses.   Those  springs  from  which  reports  of  sales  were  available  are : 

Birch  Hills  Mineral  Springs,  near  Chattaroy,  Spokane  County. 
Mofifett  Hot  Springs,  near  Moffett  Springs,  Skamania  CJounty. 
Olympia  Hygeian  Spring,  Turn  water,  Thurston  County. 
Soda  Springs,  Ahtanum  Mountains,  Yakima  County. 

WEST  VIRGINIA. 

Owing  to  a  good  demand  the  mineral  water  trade  of  West  Virginia 
prospered  durmg  1907,  the  sales  increasing  more  than  10  per  cent, 
and  the  value  gaining  in  much  larger  ratio.  According  to  reports 
received  from  producers,  there  were  135,809  gallons  sold  during  1907, 
valued  at  $79,659,  against  122,880  gallons  sold  in  1906,  valued  at 
$57,460,  an  increase  of  12,929  gallons  and  of  $22,199.  The  average 
price  per  gallon  rose  from  $0.33  in  1906  to  $0.59  in  1907.  Most  of  the 
water  was  used  for  medicinal  purposes.  One  new  spring  rei>orted 
sales,  the  Green  Sulphur,  the  total  number  being  the  same  as  in*  1900. 
There  are  resorts  situated  at  or  near  8  springs,  with  accommodations 
for  several  thousand  people,  and  the  water  at  7  is  used  for  bathing. 

The  names  of  those  reporting  sales  follow : 

Basllithic  Salt  Spring,  Webster  Springs,  Webster  County. 

Borland  Mineral  Wells,  Borland,  Wood  County. 

Green  Sulphur  Spring,  Sandstone,  Summers  County. 

Greenbrier  Alum  Spring,  Maxwelton,  Greenbrier  County. 

Greenbrier  Springs,  near  Talcott,  Summers  County. 

Man-A-Cea  Irondale  Spring,  Independence,  Preston  County. 

Pence  Spring,  Pence  Springs,  Summers  County. 

Stratford  Magnesia  Spring,  Woodlawu,  Ohio  County. 

Webster  Sprlng;s,  Elk  Valley,  Webster  County. 

White  Sulphur  Spring,  White  Sulphur  Springs,  Greenbrier  County. 

WISCONSIN. 

Owing  to  the  large  quantitv  of  water  now  used  in  making  ginger 
ale,  etc.,  the  returns  as  published  in  the  tables  of  production  snowed 
a  decrease  in  the  mineral  water  trade  of  Wisconsin  during  1907.  It 
has  been  estimated  that  more  than  2,500,000  gallons  were  used  for 
manufacturing  soft  drinks,  and  the  reports  received  show  shipments 
of  over  1,300,000  gallons  for  that  purpose.  The  Waukesha  springs 
reported  a  good  year.  It  is  stated  that  there  were  sold  6,839,219 
gallons  of  water,  valued  at  $1,526,703,  during  1907,  against  7,702,718 
gallons,  valued  at  $2,307,694,  in  1906,  a  decrease  of  863,499  gallons 
m  quantity  and  of  $870,991  in  value.  The  average  retail  price  for 
the  year  was  $0.22,  indicating  a  fall  in  price. 

The  following  table  shows  the  number  of  springs  reporting  sales, 
the  quantity  sold,  and  the  value  thereof  for  the  last  five  years: 

Production  and  value  of  mineral  waters  in  Wisconsin,  190S-1907. 


Year. 


Springs 

reporting 

sales. 


1903  . 
1904. 
190:> 


Quantity 

sold 
(jfallons). 


26  1,293,777 
25       6,586.834 

27  6,656,834 


Value. 

Year. 

Springs 

reporting 

sales. 

Quantity 

sold^ 
(gallons). 

Value. 

81,a58,954 

1906 

27 

7.702,718 
6,889,219 

12.387,094 
l.fia8;70B 

1,546,535 
1,454.715 

1907 

29 
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About  two-thirds  of  the  output  given  for  1907  was  used  for  table 
purposes,  the  remainder  being  dassed  as  medicinal.  Two  new 
springs  are  listed,  the  Elim  Mineral  and  the  Waukesha  Roxo,  making 
the  total  number  of  springs  reporting  29,  or  2  more  than  in  1906. 
There  were  resorts  at  6  of  these  springs,  accommodating  in  all  2,325 
people,  and  the  water  at  2  is  used  for  bathing. 

The  following  is  the  list  of  producers  reporting  sales : 

AUouez  Spring,  Green  Bay,  Brown  Ctounty. 
Alta  Spring,  Dunfleld,  Lincoln  County. 
Bay  City  Spring,  Ashland,  Ashland  County. 
Bethanla  Spring,  Osceola,  Polk  County. 
Chippewa  Spring,  Chippewa  Falls,  Chippewa  County. 
Darlington  Mineral  Spring,  Darlington,  Lafayette  County. 
Elim  Mineral  Spring,  Milwaukee,  Milwaukee  County. 
Endter*s  Crystal  Mineral  Spring,  Oshkosh,  Winnebago  County. 
Fort  Crawford  Spring,  Prairie  du  Chien,  Crawford  County. 
Hiawatha  Springs,  Hiawatha  Springs,  Hock  County. 
Nee-Ska-Ra  Spring,  Wauwatosa,  Milwaukee  County. 
Maribel  Mineral  Spring,  Maribel,  Manitowoc  County. 
St.  John  Mineral  Spring,  Green  Bay,  Brown  County. 
Sal va tor  Mineral  Spring,  Green  Bay,  Brown  County. 
Sanitas  Fountain  Spring,  near  Oshkosh,  Winnebago  County. 
Sheboygan  Mineral  Spring,  Sheboygan,  Sheboygan  County. 
Solon  Springs,  Solon  Springs,  Douglas  County. 
Waukesha  Springs,  Waukesha  County: 

Almanaris  Spring. 

Anderson's  Spring. 

Arcadian  Spring. 

Bethesda  Spring. 

Clysmic  Spring. 

Crystal  Kock  Spring. 

Glenn  Kock  Spring. 

ImiK'rial  Spring. 

Roxo  Spring. 

Silurian  Spring. 

White  Rock  Spring. 
Wautoma  Rainbow  Mineral  Spring,  Wautoma,  Waushara  County. 

WYOMING. 

The  only  spring  to  reix)rt  sales  from  Wyoming  was  a  resort  where 
the  waters  are  drunk  and  used  for  bathing  by  guests  at  a  hotel.  The 
water  sold  is  entirely  for  table  use. 

Saratoga  Hot  Springs,  Saratoga,  C^arbon  County. 

IMPORTS  AND  EXPORTS. 

IMPORTS. 

Imports  of  mineral  water  entered  for  consumption  in  this  country 
amounted  during  1907  to  3,497,239  gallons,  valued  at  $1,165,555,  an 
increase  of  nearly  11  per  cent  in  quantity  and  of  15  per  cent  in  value 
compared  with  the  1906  returns.  Imports  for  the  past  six  years,  as 
reported  by  the  Bureau  of  Statistics,  are  given  below.  They  include 
natural  spring  waters,  prepared  mixtures  of  water  from  different 
springs,  and  artificial  waters. 
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Mineral  waters  imported  and  entered  for  consumption  in  the  United  States, 

1902-1901,  in  gallons. 


Year. 

Mineral  waters. 
Quantity.         Value. 

1902... 

1903. 

2,461,830 
2,851,964 
2,901,828 

$712,827 
846,294 
868,202 

1903   

1904 

Year. 

Mineral  waters. 

Quantity. 

Value. 

1905 

3,150,090 
8,157,609 
3,497,239 

f926  357 

1906 

1,012.333 
1,165,555 

1907 

EXPORTS. 


Though  the  proprietors  of  several  springs  state  that  they  have 
agents  in  Canada  and  Mexico  and  ship  water  to  these  and  other  for- 
eign countries,  no  note  of  exports  is  taken  by  the  Department  of  Com- 
merce and  Labor,  and  no  exports  have  been  reported  by  the  Bureau 
of  Statistics  since  1883. 


MONAZITE  AND  ZIRCON. 


By  Douglas  B.  Sterrett. 


INTRODUCTION. 

The  commercial  value  of  the  mineral  monazite  is  largely  due  to 
the  presence  of  the  element  thorium.  As  a  source  of  other  rare  earth 
metals,  also,  monazite  is  of  considerable  interest  to  chemists. 

The  principal  use  made  of  the  thoria  (oxide  of  thorium)  extracted 
from  monazite,  is  in  the  manufacture  of  incandescent  mantles  for 
gas  lighting.  These  mantles  are  made  by  immersing  sections  of 
cotton  gauze  or  netting,  woven  in  tubular  form,  in  a  saturated  solu- 
tion of  the  salts  of  certain  rare  earths.  The  composition  of  this  mix- 
ture of  salts  used  by  different  manufacturers  is  kept  secret,  but  it  is 
said  to  contain  thorium  largely  in  excess  of  the  other  constituents. 
The  sections  of  the  tubes  are  then  dried  after  one  end  has  been  drawn 
into  the  form  of  a  mantle  by  a  platinum  wire.  When  dry,  the  or- 
ganic matter  of  the  cotton  is  burned  off  and  the  mantle  is  saturated 
with  some  form  of  wax,  which  holds  it  in  shape  during  shipment  and 
is  readily  burned  off  when  it  is  set  up  for  use. 

Of  great  scientific  interest  and  of  probable  commercial  value  is 
the  discovery  by  Auer  von  Welsbach<»  that  certain  alloys  of  iron 
with  cerium,  lanthanum,  and  other  rare  metals  obtained  n*om  mona- 
zite possess  the  property  of  emitting  brilliant  sparks  when  scratched 
with  a  knife  or  file.  When  stron^y  pressed  with  a  piece  of  steel, 
the  alloy  is  said  to  emit  an  apparent  flame  of  ^eat  brilliancy  and 
Avith  little  heat  and  smoke.  The  sparks  readily  ignite  gases,  tinder, 
alcohol  wicks,  and  explosives  such  as  are  used  in  blasting  and  gun- 
nery. The  alloy  could  be  made  to  ignite  gaslights  by  the  friction  of 
a  piece  of  steel  moved  against  it  by  an  electro-magnet.  The  ignition 
of  explosives  might  be  accomplished  with  this  alloy  more  safefy  than 
with  fulminates.  The  flame  may  be  serviceable  in  flash-light  pho- 
tography, dispensing  with  the  disagreeable  smoke  of  magnesium 
powders;  also  in  military  signaling.  The  character  of  the  light  is 
said  to  vary  with  the  nature  of  the  alloys,  several  of  which  are  made 
at  Treibach,  Austria,  and  cost  from  $6  to  $7  per  pound..  Most  of  the 
alloys  are  composed  of  more  than  one  rare  metal  with  iron — as  ^^  lan- 
than,"  which  contains  both  lanthanum  and  cerium;  "erdmetal," 

•  SUbentein-Gllbert,  Leo,  ScL  American,  Febroary  8,  1908 ;  oondiiiwd  from  New  York 
StaatB-Zeltung. 
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which  contains  several  rare  metals,  and  "  cer,"  which  consists  of  only 
cerium  and  iron.  The  mtensity  of  the  sparks  and  the  ease  with 
which  they  may  be  produced  are  greatest  m  alloys  containing  iron 
up  to  30  per  cent.  Alloys  with  30  per  cent  of  iron  emit  showers  of 
bright  sparks  at  the  lightest  touch  with  steel.  The  iron  may  be  in 
part,  though  not  entirely,  replaced  in  these  alloys  by  nickel,  cobalt, 
or  manganese. 

THORIUM  MINERALS. 

Besides  monazite,  there  are  a  number  of  other  rare  minerals  which 
contain  thorium.  Up  to  the  present  only  two  of  these,  thorite  and 
thorianite,  have  been  found  in  sufficient  quantity  to  be  used  as  a  com- 
mercial source  of  that  element. 

Monazite. — ^Monazite  is  essentially  an  anhydrous  phosphate  of 
cerium,  lanthanum,  praseodidymium,  and  neodidymium,  with  a  va- 
riable percentage  of  silica  and  thoria.  The  proportion  of  thoria  in 
monazite  ranges  from  less  than  1  per  cent  to  more  than  20  per  cent, 
but  the  average  quantity  in  monazite  obtained  for  commercial  pur- 
poses varies  between  3  and  9  per  cent.  Monazite  varies  in  color  m>m 
grayish  to  yellow,  to  reddish,  to  brownish,  and  in  some  cases  it  is 
greenish.  The  luster  is  resinous  and  is  especially  brilliant  on  the 
cleavage  faces.  Monazite  is  opaque  to  translucent  and  subtranspar- 
ent.  The  specific  gravity  varies  from  4.9  to  5.3  and  is  mostlv  over  5. 
The  mineral  is  brittle,  with  hardness  of  5  to  5.5,  and  small  grains 
may  readily  be  crushed  between  the  teeth. 

Thorite. — Thorite  is  a  silicate  of  thorium  (ThSi04).  Theoret- 
ically it  contains  81.5  per  cent  of  thoria,  though  practically  it  gener- 
ally carries  less  than  70  per  cent.  It  occurs  in  tetra^nal  crystals 
with  the  prism  and  pyramid  forms  similar  to  simple  zircon  crystads. 
The  color  of  pure  thorite,  or  orangite,  as  it  is  called,  is  orange-yeUow 
to  brownish-yellow,  and  of  ordinary  thorite,  black  inclining  to  brown- 
ish. The  streak  is  light  orange  colored  to  dark  brown.  Thorite  is 
subtransparent  to  opaque,  with  a  vitreous  to  resinous  luster.  The 
hardness  is  4.5  to  5,  and  the  specific  gravity  is  4.5  for  ordinary  tho- 
rite and  5.4  for  orangite. 

Thorianite. — Thorianite  <»  is  composed  of  the  oxides  of  thorium  and 
uranium.  Analyses  do  not  indicate  a  definite  compound,  but  an  iso- 
morphous  mixture  of  those  oxides.  The  proportion  of  thoria  found 
in  different  analyses  varies  from  less  than  70  to  nearly  80  per  cent. 
Thorianite  occurs  in  cubic  crystals,  which  are  sometimes  twinned. 
The  color  on  crystal  faces  is  jet  black  and  on  worn  surfaces  dull  gnty 
or  brownish-black,  and  the  luster  is  resinous  to  submetallic.  TThe 
mineral  is  brittle  and  breaks  with  an  uneven  to  conchoidal  fracture. 
The  hardness  is  5.5  to  6,  and  the  specific  gravity  is  from  8  to  9.7. 
Thorianite  dissolves  in  strong  nitric  or  dilute  sulphuric  acid  with  the 
evolution  of  helium  gas.  It  is  highly  radioactive,  tliough  less  so  than 
some  pitchblendes. 

•Dunstan,  W.   R.,  Proc.   Royal   Soc.  London,   vol.  76,   1906,  pp.  269-265. 
wamy,  A.  K.,  Ceylon  Administration  Repta.,  1904,  pt.  4,  pp.  E6-K8. 
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MONAZITE. 

OCCURRENCE    OF    MONAZITE    AND    THORIUM    MINERALS    IN    THE 

UNITED  STATES. 

SOUTHERN    STATES. 

Monazite  is  of  widespread  occurrence  in  the  United  States,  though 
large  deposits  have  been  found  in  but  few  regions.  Up  to  the  present 
time  the  production  for  commercial  purposes  has  come  entirely  from 
North  Carolina  and  South  Carolina.  The  area  in  which  deposits  of 
monazite  of  commercial  value  have  been  found  in  these  States  lies 
in  the  central  part  of  western  North  Carolina  and  in  the  extreme 
northwestern  part  of  South  Carolina.  This  area  covers  'about 
3,500  square  miles  and  includes  part  or  all  of  Alexander,  Iredell, 
Caldwell,  Catawba,  Burke,  McDowell,  Gaston,  Lincoln,  Cleveland, 
Rutherford,  and  Polk  counties  in  North  Carolina,  and  Cherokee, 
Laurens,  Spartanburg,  Greenville,  Pickens,  Anderson,  and  Oconee 
counties  in  South  Carolina.  The  larger  towns  within  or  near  the 
monazite  region  are  Statesville,  Hickorv,  and  Shelby  in  North  Caro- 
lina, and  Gaffney,  Spartanburg,  and  (rreenville  in  South  Carolina. 
The  appearance  of  Alexander  County,  N.  C,  in  the  list  of  counties 
with  valuable  monazite  deposits  is  the  result  of  prospecting  by  min- 
ing companies  during  lOCnT.  It  is  probable  that  this  area  will  be 
gradually  extended  both  to  the  northeast  and  to  the  southwest.  Ac- 
cording to  Mr.  George  L.  English,  who  has  thoroughly  prospected 
Alexander  County  for  monazite,  the  concentrates  obtained  from  tHe 
gravels  probably  average  from  25  to  30  per  cent  monazite,  though 
they  are  far  richer  locally.  Several  deposits  of  monazite  occur  in 
northeastern  Georgia,  though  their  value  has  not  yet  been  proved. 
One  of  these,  in  Rabun  County,  made  a  good  showing  for  both  gold 
and  monazite  in  a  preliminary  test.  In  Jackson  County,  N.  C,  ad- 
joining, monazite  was  found  in  several  pannings  made  by  the  writer 
in  the  Horse  Cove  region,  2  miles  east  of  Highlands.  Monazite  oc- 
curs at  a  number  of  other  places  in  the  mountain  region  of  North 
Carolina,  and  is  seen  at  many  places  in  small  quantities  in  concen- 
trates made  from  pannings  in  areas  of  pegmatized  gneisses  and 
schists.  Several  small  deposits  of  fairly  rich  monazite-bearing 
gravels  are  reported  by  Mr.  George  L.  English  to  occur  in  Clay 
County,  N.  C.  The  lack  of  large  areas  of  bottom  lands,  however, 
limits  the  value  of  these  deposits. 

Though  sometimes  found  in  large  crystals  and  masses  of  many 
pounds'  weight  in  pegmatite  rocks,  such  as  are  mined  for  mica,  mona- 
zite for  commercial  purposes  is  obtained  in  the  form  of  sand.  This 
sand  occurs  in  gravels  in  the  beds  of  creeks  and  streams  and  in  the 
adjoining  bottom  lands.  The  thickness  of  the  gravels  ranges  from 
1  foot,  including  overburden,  to  6  feet  or  more.  The  distribution  of 
the  monazite  in  them  is,  as  with  all  heavy  minerals,  richer  near  the 
bedrock  and  poorer  above,  grading  into  the  overburden.  In  some  de- 
posits the  whole  bed,  with  the  finer  alluvium  at  the  surface,  is  rich 
enough  to  be  washed  directly  or  sluiced  down  and  washed.  The  ex- 
tent and  value  of  these  deposits  vary  with  the  topography  of  the  coun- 
try and  the  nature  of  the  eravels.  The  best  deposite  are  more  com- 
monly associated  with  li^t-colored  gravels  and  sands,  containing 


788  MINERAL  RESOURCES. 

considerable  quartz  debris  and  fragments  of  other  light-colored  rocks, 
such  as  pegmatite,  granite,  mica,  and  cyanite  gneiss.  On  the  other 
hand,  the  absence  of  much  quartz  and  pegmatitic  or  granitic  debris 
from  the  gravels  is  generally  characteristic  of  low-grade  deposits  of 
monazite.  The  presence  of  black  sands — magnetite,  ilmenite,  horn- 
blende, etc.^n  tne  gravels  does  not  necessarily  indicate  a  low-grade 
monazite  deposit,  umess  quartz  and  pegmatitic  minerals  are  lacking 
also. 

The  best  deposits  of  monazite  have  been  found  in  or  near  areas 
where  large  granite  masses  outcrop  or  where  pegmatization  of  the 
country  rock  has  been  extreme.  On  the  other  hand,  where  the 
gneisses  and  schists  are  nearly  free  from  pegmatitic  material  and 
there  are  no  granite  masses  in  the  neighborhood,  the  stream  CTavels 
are  generallj^  poor  in  monazite.  The  monazite  occurring  in  place  to 
any  extent  m  the  country  rock  has  not  been  found  in  the  ordinary 
pegmatite  masses  but  in  portions  of  the  rock  formations  where  there 
has  been  extensive  pegmatization. 

Monazite  deposits  in  regions  where  hornblende  rocks  are  abundant 
generally  contain  a  large  percentage  of  black  sands,  and  it  is  then 
often  difficult  to  concentrate  the  monazite  to  a  marketable  grade. 
As  an  offset  to  this,  however,  especially  in  re^ons  where  granite  is 
associated  with  the  homblendic  rocks,  gold  is  often  found  in  the 
concentrates  in  quantity  more  than  sufficient  to  pay  the  cost  of  sepa- 
ration, and  in  the  same  localities  the  concentrates  generally  carry 
also  a  quantity  of  zircon.  This  zircon  is  in  the  form  of  small,  clear 
crystals  with  a  brilliant  luster,  which  range  in  size  up  to  1  millimeter 
square  and  about  2  millimeters  long.  A  fairly  clean  separation  can 
be  made  by  cleaning  with  an  electromagnetic  machine  and  careful 
washing.  The  quantity  and  the  size  of  the  zircon  crystals  found  in 
the  monazite  concentrates  are  generally  larger  in  deposits  associated 
with  granitic  and  homblendic  rocks  than  with  other  types.  The 
same  is  commonly  true  with  the  quantity  of  gold  in  the  concentrates. 
The  soils  adjoinmg  rich  bottom  lands  are  in  many  places  found  to 
carry  considerable  monazite  for  a  depth  of  3  or  4  inches,  while  in 
places  where  the  drift  soil  has  collected  on  the  gentle  slopes  below  a 
steeper  hillside  it  may  contain  a  quantity  of  monazite  to  a  depth  of 
several  feet.  The  partial  concentration  of  monazite  in  the  top  layer 
of  soil  is  caused  by  the  washing  away  of  the  clay  and  other  light 
decomposition  products  of  the  rock.  The  supply  of  monazite  in  the 
stream  gravels  in  favorable  areas  is  often  replenished  by  the  wash 
from  the  hillside  soils  during  heavy  rains.  This  occurs  especiallv 
where  the  hills  have  any  considerable  slope  and  the  land  is  culti- 
vated. Under  such  conditions  it  is  frequently  profitable  to  work  the 
steam  gravels  two  or  more  times  a  year.  It  is  possible,  in  favorable 
places  where  water  can  be  readily  obtained,  to  sluice  portions  of  tlie 
soils  rich  in  monazite  down  into  the  bed  of  the  streams,  where  the 
monazite  can  easily  be  obtained  by  ordinary  methods  of  concentra- 
tion. In  some  places  the  saprolite  or  rotted  rock  underlying  the 
richer  deposits  of  monazite  is  found  to  carry  appreciable  quantities 
of  that  mmeral,  and  portions  of  it  are  sluiced  down  and  concentrated 
along  with  the  gravels. 

The  percentage  of  monazite  in  both  the  original  rock  matrix  and 
in  the  gravel  deposits  is  small,  and  probably  does  not  often  run  over 
1  per  cent    Figures  are  not  aYa\\aV>\^  Iot  XJaa  ^xQwatagB  of  numazite 
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in  gravel  deposits.  From  the  saprolite  underlying  the  F.  K.  McClurd 
mine,  three-fourths  of  a  mile  northeast  of  Carpenter  Knob,  N;  C,  Mr. 
George  L.  English  obtained  about  one-third  of  a  pound  of  monazite 
per  ton,  or  about  0.016  per  cent.  At  the  BritiSi  Monazite  mine,  3 
miles  northeast  of  Shelby,  N.  C,  the  quantity  of  monazite  in  the  hard- 
rock  formations  was  found  by  Mr.  Hugh  Stewart,  engineer  in  charge, 
to  run  from  between  0.03  per  cent  and  less  up  to  1.10  per  cent  and 
more. 

Monazite  has  generally  been  won  from  the  placer  deposits  by  wash- 
ing in  ordinary  sluice  boxes.  Within  the  last  three  vears,  however, 
concentrating  tables  have  been  employed  at  several  mines  in  the 
monazite  re^on.  One  of  these  tables  has  been  used  for  over  two 
years  on  the  Downs  mine,  1-  mile  northwest  of  Carpenter  Knob.  This 
table  is  of  local  construction,  being  patterned  on  the  general  style  of 
the  Wilfley  table,  and  is  operated  oy  a  gasoline  motor.  The  gravels 
are  carted  to  the  machine  in  wheelbarrows,  and  placed  in  a  shaking 
hopper  through  which  water  is  continually  passing.  The  sand  is 
washed  through  the  hopper  and  over  the  table  while  the  oversize  is 
shoveled  out.  Two  grades  only  are  taken  from  this  machine,  con- 
centrates and  tailings.  The  concentrates  are  run  over  the  table  a 
second  time  and  brought  to  a  better  shipping  grade.  The  machine 
produces  from  100  to  140  pounds  of  concentrates  averaging  40  to  45 
per  cent  of  monazite  in  ten  hours,  and  during  the  year  1907  produced 
between  20  and  25  tons  of  such  concentrates. 

The  degree  of  concentration  it  is  possible  to  attain  by  wet  methods 
depends  largely  upon  the  composition  of  the  gravels  to  be  treated 
and  the  care  used  in  treating  them.  Where  black  sands,  such  as 
magnetite,  ilmenite,  etc.,  and  other  minerals  with  a  high  specific 
gravity  are  abundant,  it  is  difficult  to  bring  the  concentrates  up  to  a 
good  grade.  Thus  the  concentrates  obtained  from  the  Golden  Valley 
and  Brindletown  regions  and  other  points  along  the  northwest  side 
of  the  monazite  belt  where  homblendic  rocks  are  common  seldom 
run  over  35  per  cent  monazite  and  often  run  as  low  as  15  or  20  per 
cent.  In  other  parts  of  the  monazite  region,  composed  chiefly  of 
micaceous  rocks,  much  higher  grade  concentrates  can  be  obtained. 
Thus  in  the  mines  around  Carpenter  Knob  the  concentrates  from 
sluice-box  washing  average  from  40  to  50  per  cent  monazite,  while 
in  some  places  they  will  run  over  60  per  cent.  There  are  mines  in 
the  monazite  region  (as  the  Smart  mine,  near  EUenboro,  N.  C.) 
where  concentrates  running  from  75  to  80  per  cent  monazite  can  be 
obtained  by  sluice-box  washing.  The  grade  of  sand  obtained  by 
washing  on  a  good  concentrating  table  is  equal  to  or  better  than  that 
obtained  by  careful  sluice-box  washing.  Hydraulic  mining  has  been 
used  at  several  mines,  though  chiefly  where  the  gravels  are  auriferous, 
as  in  the  South  Mountain  region  of  Burke  and  Rutherford  counties. 
In  the  Brindletown  section  of  Burke  County  two  such  deposits  have 
recently  been  worked  by  hydraulic  methods.  In  one  of  these,  on 
Brindle  Creek,  water  was  obtained  under  pressure  from  a  fall  of 
about  100  feet.  The  gravels  were  washed  out  from  an  area  30  to  50 
feet  wide  and  into  a  shallow  depression  at  the  head  of  the  waste 
ditch.  After  two  or  three  weeks  of  such  washing  the  sluiced  mate- 
rial was  washed  successively  in  two  sluice  boxes,  and  the  monazite 
was  brought  to  a  shipping  grade.  The  gold  was  caught  on  quick- 
silvered copper  plates  or  by  mercury  in  riffles  aftet  ^%^kvxsj^\xv  ^^^ 
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first  box.  In  the  other  hydraulic  operation  pressure  was  obtained 
by  a  sleam  pump.  The  gravels  were  washed  through  a  wooden 
sluice  with  riffles  in  the  upper  part  for  saving  gold,  and  the  sands 
were  caught  in  settling  dams  below.  These  sand  beds  were  later 
washed  in  sluice  boxes. 

The  crude  monazite  concentrates  are  refined  at -three  places  in  the 
monazite  region  of  the  Carolinas  before  shipping.  The  refining  is 
accomplished  bv  electromagnetic  machines,  of  which  two  types  are 
in  use.  Two  or  these  are  improved  forms  of  the  Wetherill  machine, 
and  are  located  near  EUenboro,  N.  C,  and  Gaffney,  S.  C.  In  these 
machines  the  different  minerals  are  lifted  from  a  conveying  belt  as 
they  pass  through  electromagnetic  fields  of  different  degrees  of  in- 
tensity. The  first  field  removes  magnetic  iron;  the  second  titanic 
iron,  garnet,  and  minerals  of  similar  magnetic  intensity ;  while  tJie 
third  and  fourth  fields  remove  the  coarse  and  fine  monazite,  respec- 
tively. The  nonmagnetic  minerals,  as  quartz,  zircon,  rutile,  gold,  etc, 
pass  off  as  tailings.  By  far  the  largest  part  of  the  monazite  is  cleaned 
on  a  specially  designed  machine  at  Shelby,  N.  C.  The  separation  is 
accomplished  by  the  deflection  of  the  minerals  as  they  fall  through 
mametic  fields.  The  sands  are  first  passed  through  an  ordinary  type 
of  Wetherill  machine  to  remove  the  magnetic  iron.  The  product 
from  the  Wetherill  is  then  passed  over  three  belts  and  allowed  to  fall 
through  three  magnetic  fields  of  different  intensities  in  the  new 
machine.  The  first  field  removes  the  titanic  iron  and  part  of  the 
garnet,  the  second  the  remaining  garnet  and  part  of  the  monazite, 
and  the  third  the  remaining  monazite.  The  product  from  the  second 
field  is  treated  a  second  time,  and  the  monazite  is  readily  separated 
from  the  garnet.  The  whole  operation  at  this  cleaning  mill  is  auto- 
matic from  the  time  the  crude  sand  is  put  into  the  feed  hopper  for 
the  Wetherill  machine  until  the  monazite  is  obtained  as  a  high-grade 
concentrate. 

The  concentrates  produced  at  these  three  cleaning  mills  will  readily 
average  90  per  cent  or  more  of  monazite.  Early  in  the  year  part  of 
the  monazite  produced  by  one  company  in  North  Carolina  was  cleaned 
on  Wilfley  and  Overstrom  concentrating  tables.  A  clean  product, 
running  90  per  cent  or  more  monazite,  was  obtained  by  milling  ore 
with  monazite  in  a  rock  matrix.  It  was  not  found  profitable  to  mine 
monazite  in  this  way,  however,  and  operations  were  suspended 
in  March,  1907.  The  electrostatic  monazite  cleaner  at  Hildebrand, 
N.  C,  was  not  operated  during  1907,  and  it  is  understood  that  the 
company  using  it  has  permanently  ceased  operations  in  the  monazite 
region. 

WESTERN  STATES. 

Appreciable  quantities  of  monazite  are  found  in  gravel  and  sand 
beds  m  parts  of  California,  Colorado,  Idaho,  Indiana,  Montana, 
Nevada,  New  Mexico,  Oregon,  South  Dakota,  Texas,  Utah,  Wadi- 
incrtoii,  and  Wyoming."  In  samples  of  sands  from  some  of  these 
States  the  tests  made  by  the  United  States  Geological  Survey  Concen- 
trating Plant  at  Portland,  Oreg.,  indicated  rich  deposits.  In  Idaho 
samples  of  sands  tested  indicated  a  wide  occurrence  of  monazite  and 

"Day,  Da Fis  T.,  and  Richards,  R.  H.,  Black  sands  of  the  Pacific  Slope:  Mineral  U^ 
Boareea  U.  «.  for  1905,  U.  S.  Geo\.  Survey,  \^VXi,  ^p.  1175-1258. 
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zircon,  often  associated  with  gold  in  the  gravels.  Near  Centerville, 
in  the  Boise  Basin,  Idaho,  mining  for  monazite  was  undertaken  in 
1906  and  continued  in  a  small  way  through  part  of  1907.  None  of 
the  product  has  been  marketed  as  yet,  since  the  price  offered  for  mona- 
zite during  1907  has  been  so  low. 

Of  special  interest  is  the  recent  discovery  of  monazite  and  small 
(mantities  of  thorianite,  by  Mr.  Wirt  Tassin,  of  the  United  States 
National  Museum,  in  concentrates  obtained  from  the  vicinity  of 
Norris,  Mont.  These  concentrates  contained  considerable  magnetite 
and  other  black  sands,  with  xenotime,  zircon,  garnet,  quartz,  and 
ruby  spinel  (sparingly).  Analyses  are  being  made  of  the  thorianite 
and  certain  associated  minerals  by  Mr.  Tassin,  who  expects  to  pub- 
lish the  results  when  completed,  along  with  information  on  the 
occurrence.  The  thorium  content  of  the  concentrates  so  far  examined 
is  low,  though  the  presence  of  gold  and  other  economic  minerals  may 
make  the  proposition  a  commercial  one. 

FOREIGN  SOURCES. 

Brazil. — ^The  greater  part  of  the  world's  supply  of  monazite  comes 
from  Brazil.  In  that  country  the  deposits  lie  along  the  coast  of  the 
States  of  Bahia  and  Espirito  Santo,  m  the  sand  banks  and  dunes  on 
the  beaches.  Gravel  deposits  along  certain  of  the  rivers  in  the  inte- 
rior are  also  now  being  worked  for  monazite.  The  exports  of  mona- 
zite from  Brazil  during  the  years  1902  to  1906  are  given  by  Mr.  C.  D. 
Test,*  as  follows : 

Exports  of  monazite  from  Brazil,  1902-1906,  in  metric  tons, 

11K)2 1,205  1  1905 4.437 

1903 3,299     1900 4,361 

1904 4,860! 

The  average  price  is  given  as  11.06  cents  per  pound  in  1904  and  8.57 
cents  per  pound  in  1905. 

South  Australia. — ^The  occurrence  of  monazite  in  South  Australia 
on  Kangaroo  Island,  as  noted  in  this  report  for  1906,  has  been  con- 
firmed by  the  government  geologist,  H.  Y.  L.  Brown.**  The  discovery 
was  made  on  the  Eleanor  River,  about  28  miles  west  of  Kingscote, 
where  the  sand  was  found  in  old  prospect  shafts  and  in  the  alluvium. 
An  analysis  of  monazite  crystals  separated  by  hand  from  this  sand 
yielded  8.4  per  cent  of  thoria. 

C^yZon.— Prospecting  and  mining  for  thorium  minerals  in  Ceylon  ^ 
have  been  continued.  Up  to  1906  thorite  and  thorianite  were  the  only 
minerals  produced  as  a  source  of  thorium.  Monazite  of  good  grade 
has  been  round  at  a  number  of  localities,  however,  and  may  prove  of 
value,  especially  since  it  is,  in  some  places  at  least,  associated  with  the 
other  thorium  minerals.  One  sample  of  monazite  yielded  on  analysis 
about  10  per  cent  of  thoria.  Other  thorium  minerals  found  in  small 
quantities  in  Ceylon  are  zirkelite,  carrying  about  20  per  cent  thoria; 
tscheffkinite,  5  per  cent  thoria;  and  fergusonite,  with  about  2  per 
cent  of  thoria. 

«  The  occurrence,  prodnction,  and  commercial  valne  of  monailte :  Ball.  Colo.  School  of 
Mines,  vol.  4,  No.  2,  January,  1908. 
» Mining  World,  July  e.  llS&T. 
'  Ceylon  Administration  Repts.,  1906,  pt  4,  pp.  B3-Eii. 
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Up  to  1905  thorite  and  thorianite  were  obtained  from  gravel  de- 
posits in  certain  parts  of  the  island.  In  August  of  that  year,  how- 
ever, thorianite  was  discovered  in  its  matrix  by  following  the  thoria- 
nite-bearing  gravels  back  to  the  ledge  from  which  that  mineral  had 
come.  The  matrix  proved  to  be  weathered  pegmatite  in  which  kaolin 
and  hydrated  mica  were  the  prominent  constituents.  A  test  made 
on  this  deposit  yielded  about  6  pounds  of  thorianite  per  ton  of  wet 
decomposed  rock.  Further  investigations  have  shown  that  thorite 
and  thorianite  occur  in  place  in  pegmatitic  material  closely  associated 
with  a  mica-spinel  rock. 

The  exports  of  thorianite  and  thorite  from  Ceylon  are  given  by 
Mr.  James  Parsons,*  principal  mineral  surveyor  of  Ceylon,  as  fol- 
lows: 

Exports  of  thorianite  and  thorite  from  Ceylon,  1905-1907,  in  pounds. 


Year. 

I    Thorl- 
1    anite. 

Value. 

Thorite. 

Value. 

1906 

!     noM 

$24,100 
8.176 
1,641 

100 

$07 

1906                                                                                     '      R.^aa 

1907- 

1         1-000 

, 

1 

Of  the  thorianite  exports  350  pounds  were  to  the  United  States; 
the  greater  part  went  to  the  United  Kingdom,  with  some  to  Germany 
and  Belgium.  The  decrease  is  largely  due  to  the  deposits  being 
nearly  exhausted,  though  partly  to  the  decline  in  prices. 

Other  countries.-^As  recorded  in  this  report  for  1906,  monazite 
occurs  in  Nigeria  in  Africa,  in  the  province  of  Perm  in  Russia,  and  at 
Pahang  in  the  Malay  States.  Mr.  Test,  in  the  article  cited,  mentions 
the  occurrence  of  deposits  of  monazite  in  the  United  States  of  Colom- 
bia; in  Gippsland  in  Victoria,  Australia;  in  Siberia;  in  Norway, 
and  in  Trengganu,  an  independent  Malay  State, 

ZIRCON. 

Contrary  to  expectation,  the  production  of  zircon  was  very  small 
during  1907,  amounting  to  only  204  pounds,  valued  at  $46.  This 
came  from  the  mines  in  Henderson  County,  N.  C,  as  in  previous  years. 
There  seems  to  have  been  no  commercial  separation  of  zircon  from 
monazite  concentrates  made  during  1907.  The  investigations  by  the 
United  States  Geological  Survey  concentrating  plant,  under  the  di- 
rection of  Dr.  Joseph  Hyde  Pratt,  at  Chanel  Hill,  N.  C.,  in  1907, 
were  given  up  through  the  lack  of  funds.  One  of  the  objects  of  this 
work  was  to  devise  a  cheap  and  satisfactory  method  of  separating  all 
the  minerals  of  value  occurring  in  the  concentrates  from  the  monazite 
region.  As  has  been  pointed  out  elsewhere,  certain  of  these  concen- 
trates contain  considerable  zircon. 

A  new  deposit  of  zircon  has  lately  been  reported  by  Mr.  Frank 
Rush,  forest  supervisor  for  the  Wichita  National  Forest,  about  7 
miles  northwest  of  Cash,  Okla.  Specimens  sent  to  the  Survey  bv 
Mr.  Rush  consisted  of  portions  of  pegmatite  rock  through  whicti 
zircon  crystals  up  to  three-fourths  inch  cube  were  thickly  scattered. 

"Personal  letter  to  the  Director  of  the  United  States  Geological  Sanrey,  dated  March 
A,  1908. 
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The  crystals  consisted  of  the  simple  pyramid  fac^  with  the  prism 
almost  entirely  lacking.  Most  of  tne  crystals  were  of  deep  red-brown 
color,  though  some  were  yellowish,  and  nearly  colorless.  Whether 
the  mineral  occurs  in  sufficient  quantity  to  be  of  commercial  value  is 
not  known,  though  the  hand  specimens  examined  were  quite  rich. 

PRODUCTION. 

The  production  of  crude  monazite  sand  in  the  United  States  dur- 
ing 1907  amounted  to  about  1,900,000  pounds,  which  averaged  about 
26  per  cent  monazite.  This  production,  as  in  previous  years,  came 
entirely  from  North  Carolina  and  South  Carolina,  the  former  State 
producing  about  five-sixths,  and  the  latter,  one-sixth  of  the  total. 
The  crude  concentrates  yielded  547,948  pounds  of  refined  sand,  aver- 
aging about  90  per  cent  of  monazite  and  valued  at  $65,754,  or  12 
cents  per  pound.  Of  this  production.  North  Carolina  yielded  456,863 
pounds,  valued  at  $54,824,  and  South  Carolina,  91,085  pounds,  valued 
at  $10,930. 

The  following  table  gives  the  production  and  value  of  monazite 
from  1893  to  1902,  inclusive;  of  monazite  and  zircon  in  1903;  of 
monazite,  zircon,  gadolinite,  and  columbite  in  1904 ;  of  monazite,  zir- 
con, and  columbite  in  1905 ;  and  of  monazite  and  zircon  in  1906  and 
1907: 

Production,  in  pounds,  of  monazite  in  the  United  States,  189S-J907, 


Tear. 

Qaantlty* 

Valoe,   ^                    Ytmr. 

Quantity. 

Value. 

1990 , * 

130,000 
546, mt 

00B,OQ0 

♦7.000 

137,150 
1,000 

18,642 
20,000 

1  1Q02__„, _„ ,_ 

ieoe-„. .„„.. 

748.786 
802.000 
•866,000 
» 746,090 
« 1,352.418 
*847,276 
'648,162 

$60,262 
64.160 
06,200 

iaH..„_ ...-._ 

IBfly - - 

180H ** 

liOT..— ._ 

1JS9B ^,,„ 

!§©[(..-_     ^ 

10OO_ ___ 

1904^____^ ^,„^ ,    J 

)  JW.  .  .     _  . .  „ 

I90fl._^  _^ ,_,         „__. 

luor ._._ 

86,068 
168.908 
162.660 

66.800 

•  Including  3,000  pounds  of  zircon,  valued  at  $570. 

^  Including  the  small  production  of  zircon,  gadolinite,  and  columbite. 
*'  Including  a  small  quantity  of  zircon  and  columbite. 

•  Including  1,100  pounds  zircon,  valued  at  $'J48. 

•  Including  204  pounds  of  zircon,  valued  at  $46. 

The  production  in  1906  was  given  for  sand  carrying  only  80  per, 
cent  monazite.  listimating  the  quantity  of  the  production  on  a  90 
per  cent  basis  for  comparison  with  1907,  there  were  752,155  pounds 
produced  in  1906,  with  a  value  of  $152,312.  In  1907^  as  compared 
with  1906,  there  was  a  decrease  of  204,207  pounds  in  quantity  and 
of  $86,558  in  value.  This  large  decrease  in  production  is  due  to  sev- 
eral causes,  among  which  were  the  small  amount  of  mining  done  by 
some  of  the  companies  as  compared  with  1906,  and  the  closing  out 
of  one  company  in  the  first  half  of  the  year  1907.  The  lack  of  ac- 
tivity in  mining  was  brought  about  by  the  continued  low  price  of 
thorium  nitrate,  with  a  consequent  drop  in  the  price  of  monazite  from 
18  to  12  cents  per  pound  for  refined  sand.  To  these  causes  was  added, 
in  the  latter  part  of  the  year,  the  ^jeneral  stringency  in  the  money 
market,  necessitating  very  conservative  action  by  many  of  the  com- 
panies interested. 
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IMPORTS  AND  EXPOBT8. 

According  to  the  Bureau  of  Statistics,  of  the  Department  of  Com- 
merce and  Labor,  there  were  no  iniports  of  monazite  or  odier  thorium- 
bearing  minerals  into  the  United  States  during  1907.  A  considerable 
quantity  of  thorium  nitrate,  however,  has  beSi  imported  during  the 
last  six  years.  The  quantity  and  value  of  these  imports  are  given  in 
the  following  table : 

Imports,  in  pounds,  of  thorium  nitrate  into  United  States,  190^1907. 


Year. 

Quantity. 

Value. 

Year. 

Qaantity. 

Valae. 

1902. ^ 

42,815 
64,520 
68,655 

$131,350 
282,156 
249,904 

1906.-.- 

62,878 
40,000 
61,441 

$209,604 

1903..-. 
19W 

1906- 
1907.. 

:::::::::::-::~::..:: 

188.929 
162,(106 

The  imports  of  thorium  nitrate  in  1907  were  greater  than  in  1906 
by  11,351  pounds  in  quantity  and  $12,737  in  value.  This  increase  is 
not  so  large  as  might  have  been  expected  in  view  of  the  decreased 
production  of  monazite  in  the  United  States. 

As  in  previous  years,  a  portion  of  the  monazite  produced  in  this 
country  was  exported  to  Germany  and  England  for  manufacture. 
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PRECIOUS  STONES. 


By  Douglas  B.  Sterrett. 


INTRODUCTION. 

Interest  in  the  mining  in  the  United  States  of  the  more  valuable  of 
the  precious  stones,  as  tne  diamond,  ruby,  emerald,  and  sapphire,  was 
keen  during  1907.  The  announcement  of  the  discovery  and  the  state- 
ment of  the  incidents  associated  with  the  discovery  of  diamonds  in 
Arkansas  were  made  during  the  year  by  Messrs.  Kunz  and  Washing- 
ton. Development  work  on  this  diamond  deposit  was  carried  on  and 
is  still  in  progress.  The  ruby  deposits  of  Cowee  Valley,  Macon  County, 
N.  C,  were  still  further  tested,  and  promising  ruby  in  matrix  speci- 
mens was  reported  as  found.  Prospecting  for  emerald  at  the  emerald 
hiddenite  mme  in  Alexander  County,  N.  C,  resulted  in  the  discovery 
of  promising  gems,  and  it  is  expected  that  the  locality  will  be  devel- 
oped on  a  larger  scale  in  the  near  future.  The  output  of  sapphire  in 
Montana,  of  both  the  rich  blue  and  the  varicolored  gems,  was  very 
large.  The  blue  sapphire  is  found  in  the  matrix  in  a  dike;  the  van- 
colored  sapphire  is  found  in  placer  deposits.  At  one  locidity  the 
latter  variety  was  mined  with  a  dredge  along  with  gold. 

Several  new  localities  and  varieties  of  gems  have  been  reported 
during  the  year.  Among  the  new  discoveries  are  deposits  of  topaz 
near  Streeter,  Mason  County,  Tex.,  and  of  beryl,  tourmaline,  garnet, 
and  rose-quartz  in  Colorado.  Among  the  new  varieties  of  gems  are 
benitoite,  olue  chrysoprase,  serpentine  cat's-eye,  blue  and  green  gold 
quartz^  and  smithsomte.  Benitoite  is  a  sapphire-blue  colored  stone 
found  m  San  Benito  County,  Cal.  Blue  chrysoprase  is  copper-stained 
chalcedony,  and  has  been  found  at  Globe,  Anz,  Serpentme  cat's-eye 
has  been  found  in  Tulare  "County,  Cal.  It  is  gray  to  green  serpentine 
with  a  silky  luster,  and  gives  a  marked  cat's-eye  eflfect  when  cut  '*en 
cabochon.  A  new  variety  of  gold  quartz  consists  of  native  gold 
liberally  sprinkled  through  copper-stained  vein  quartz.  The  new 
smithsonite  is  a  translucent,  apple-green  variety  found  in  large  quan- 
tities in  the  Kelly  mine.  New  Mexico.  The  color  is  similar  to  that  of 
chrysoprase,  though  the  cem  is  much  softer. 

Old  gems  appearing  unaer  new  names  are  amatrice  (utahlite  matrix^ 
and  azurmalachite.  Amatrice  is  the  green,  blue-green,  and  bluisn 
variscite  or  utahUte  cut  with  its  associated  matrix.  The  latter  varies 
from  white  to  gray,  yellow^  red,  purplish,  and  brown  in  color,  and  the 
various  combinations  obtamed  in  cut  gems  are  quite  pleasing.  Azur- 
malachite is  the  name  applied  by  Dr.  G.  F.  Kunz  to  the  copper  car- 
bonate gems  from  the  copper  mines  of  Arizona,  and,  as  tne  name 
indicates,  is  a  combination  of  azurite  and  malachite. 
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The  precious-stones  industry  was  in  a  flourishing  condition  during 
the  first  part  of  1907.  During  the  last  half  of  the  year,  however,  there 
was  some  depression  in  mining  and  the  sale  of  gems.  The  native 
mining  part  of  the  industry  was  not  so  heavily  affected  as  the  part 
dependent  on  imported  material. 

AGATE,   MOSS  AGATE,  ETC. 

Agate  or  chalcedony  *' clams"  were  reported  from  South  Bend, 
Wash.,  by  the  Haberl  Lapidary  and  Jewelry  Company.  Whether 
these  are  petrifactions  or  mammillary  deposits  the  writer  is  not  cer- 
tain. They  are  said  to  contain  globules  of  water.  Several  thousand 
pounds  of  moss  agate  were  reported  by  Mr.  W.  C.  Hart  from  the 
Hartville  mining  district  of  Wyoming.  Dr.  George  E.  Ladd  reports 
the  occurrence  of  agate  and  other  chalcedony  minerals  in  southeast 
Missouri.  They  occur  abundantly  in  the  residual  soil  over  limestone 
formations,  ana  some  handsome  specimens  are  foimd. 

Mr.  A.  E.  Heighway  mentions  the  occurrence  of  agate,  apparently 
of  suitable  quahty  and  in  sufficient  quantity  to  be  of  commercial 
value,  at  two  localities  in  the  province  of  Santiago,  Cuba.  One  of 
these  is  about  7  miles  south  of  Bayamo;  the  other  is  about  2  miles 
southeast  of  Jibacoa,  a  town  about  16  miles  southeast  of  Manzanillo. 

Comparatively  few  agate  and  chalcedony  gems  are  cut  or  polished 
in  the  United  States,  the  bulk  of  these  minerab  being  cut  at  Oberstein, 
Idar,  and  other  towns  in  Germany.  The  agate-cutting  industry  in 
Oberstein  dates  back  to  the  fifteenth  century,  from  which  time  it 
flourished  until  the  close  of  the  eighteenth  century.  With  the 
exhaustion  of  the  native  deposits  of  agate,  a  decline  rollowed  until 
1830,  when  new  supplies  were  obtainea  from  Brazil,  and  from  that 
time  until  the  present  the  industry  has  flourished,  though  scarcely 
any  native  agate  is  now  used. 

AMAZON  STONE. 

The  production  of  amazon  stone  came  principally  from  Colorado, 
with  a  small  quantity  from  Pennsylvania.  In  Colorado  part  of  the 
output  was  obtained  from  the  vicinity  of  Pikes  Peak  and  part  from 
Florissant,  also  in  Teller  County.  Mr.  J.  D.  Endicott  reports  the 
discovery  in  Custer  County,  Colo.,  of  a  new  deposit  of  amazon  stone, 
which  has  not  yet  been  opened. 

AMBER. 

BURMA. 

The  production  of  amber  from  the  Myitkyina  district  of  Burma  in 
1906  was  217  hundredweight,  valued  at  £709.**  as  against  126  hun- 
dredweight, valued  at  £945,  in  1905.  Accoraing  to  Consul-Qeneral 
W.  H.  Michael,  of  Calcutta.*  the  Burmese  amber  is  in  good  demand. 
Its  rich  color,  hardness,  ana  the  high  polish  it  takes  render  it  suitable 
for  making  into  beads  for  rosaries  and  necklaces.  Mining  for  amber 
by  the  Burmese  is  done  in  a  crude  way,  and  generally  after  the  harvest 
work  is  completed.  The  men  dig  down,  near  places  where  amber  has 
been  found,  sometimes  to  a  depth  of  45  feet;  and  then  if  no  amber  is 
found,  a  new  trial  is  made  elsewhere. 

«  Rec.  OeoL  Survey  India,  vol.  30,  pi.  2,  \w: .  6  D«LUy  Cona.  Repta.,  July  36»  1«07. 
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GERMANY. 

A  large  block  of  golden  yellow  amber,  about  6  inches  long,  4  inches 
wide,  and  3  inches  high,  weighing  33  ounces,  is  reported  to  have  been 
founa  on  the  beach  at  Thiessow,  Pomerania.^  It  is  said  to  be  free 
from  cracks  or  flaws. 

AMETHYST. 

There  was  a  small  production  of  amethyst  in  1907  from  scattered 
localities.  The  largest  output  came  from  Nelson  County,  Va.,  with 
smaller  quantities  m)m  Amherst  Coimty  in  the  same  State,  Iredell 
and  Macon  counties,  N.  C,  Rabun  County,  Ga.,  Fremont  Coimty, 
Colo.,  and  Maine. 

In  Macon  County,  N.  C,  amethyst  has  been  found  at  various 
places  in  the  rerion  of  Tessentee  Creek,  near  Scaly  Moimtain,  and 
to  the  south  of  Highlands.  In  Rabun  County,  Ga.,  a  few  miles  to  the 
south  of  the  last-named  localities,  amethyst  has  been  found  at  several 
places  within  2  or  3  miles  of  Clayton  and  from  12  to  15  miles  to  the 
east.  The  amethyst  of  this  region  occurs  in  veins  cutting  granite 
gneiss  and  mica  gneiss.  The  vems  in  which  the  amethyst  occurs  are 
generally  irregularly  filled,  well-defined  fissures  cutting  the  inclosing 
rocks  at  variable  angles,  tnough  generally  with  a  l^gh  dip.  Some  of 
these  veins  have  been  traced  several  hundred  feet.  Deep-colored 
amethyst  crystals  are  found  in  pockets  in  these  veins,  often  associated 
with  pale  amethystine  and  colorless  quartz  crystals.  The  spaces 
between  the  crystals  are  commonly  filled  with  red  clay  or  other  earthy 
material.  The  pockets  range  from  a  fraction  of  an  inch  to  15  or  18 
inches  in  thickness,  and  may  extend  several  feet  along  the  vein.  The 
crystals  range  in  size  from  a  small  fraction  of  an  inch  to  3  and  4  inches 
across.  In  some  of  the  crystals  the  purple  color  of  amethyst  is 
entirely  lacking  or  present  only  in  pale  shades.  In  others  the  rich 
purple  of  Sibenan  amethvst  is  present.  The  color  is  generally  ihost 
intense  near  the  points  of  the  crystals  and  often,  occurs  in  planes  par- 
allel to  the  crystal  faces.  This  renders  only^  portions  of  tne  crystals 
suitable  for  cutting,  although  much  amethyst  and  quartz  suitable  for 
specimens  only  is  obtained. 

The  production  of  amethyst  from  Colorado  was  reported  from  a 
new  deposit  discovered  by  Mr.  J.  D.  Endicott,  of  Canon  City.  This 
deposit  is  near  Parkdale,  about  13  miles  west  of  Canon  City.  Mr. 
Endicott  describes  the  vein  as  30  inches  wide,  striking  northwest,  with 
a  nearly  vertical  dip,  through  decomposed  granite.  The  crystals  of 
amethyst  and  ametnystine  quartz  range  in  size  up  to  2  inches  thick 
and  3  inches  long. 

A  ZURM  AliACHITE. 

The  name  azurmalachite  has  been  applied  by  Dr.  George  F.  Kunz 
to  the  gems  cut  from  blue  azurite  combined  with  ^een  malachite.^ 
This  form  of  gem  is  found  in  the  copper  mines  of  Bisbee  and  other 
districts  in  Anzona.  The  combination  of  minerals  occurs  in  a  va- 
riety of  different  fonns,  as  concentric  layers  in  stalactites,  and  as 
globular  and  botryoidal  masses,  etc.  Various  effects  result  from 
cutting  in  different  directions  through  the  masses,  and  attractive 

oMamif.  Jeweler,  April  2,  lOOS.  b  Eng.  and  Min.  Jour.,  An^puX  U A«Sl« 
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cuff  buttons,  scarf  pins,  hat  pins,  and  other  stones  for  less  expensive 
jewehy  are  thereby  obtained.  Some  of  this  gem  was  found  at  Yer- 
rington,  Nev.,  during  1907. 

BENITOITE. 

Benitoite  is  a  new  gem  mineral  from  California  from  the  Mount 
Diablo  range  near  the  San  Benito-Fresno  county  line.  The  gem  has 
a  blue  color  and  was  first  mistaken  f.or  sapphire  when  discovered 
early  in  1906  by  Messrs.  Hawkins  and  Sanders.  The  following  notes 
are  taken  from  a  description  of  the  physical  and  chemical  properties 
of  the  stone  by  Messrs.  Greorge  D.  Louderback  and  Walter  C.  Bias- 
dale,^  and  from  a  description  of  the  geological  occurrence  by  Ralph 
Arnold.* 

Benitoite  is  regarded  as  an  acid  titano-silicate  of  barium  with  the 
formula  BaTiSi^Og.  It  fuses  quietly  to  a  transparent  glass  at  about 
3,  the  fusing  pomt  of  almandine  garnet.  Though  practically  insolu- 
ble in  hydrochloric  acid,  it  is  readily  attacked  by  hydrofluoric  acid 
and  dissolves  in  fused  sodium  carbonate.  Its  hardness  is  above  6, 
probably  between  6i  and  6i,  and  its  specific  gravity  is  3.64-3.65. 
Benitoite  crystalli^s  in  the  hexagonal  system,  tngonal  division.  The 
common  forms  observed  are  the  basal  plane,  positive  and  negative 
trigonal  pyramids,  and  corresponding  pnsms.  The  common  habit  is 
pyramidal,  though  occasionally  the  base  is  well  developed  and  the 
crystal  tabular.  No  tendency  toward  a  prismatic  habit  was  observed. 
The  refractive  index  is  a  little  above  sapphire,  or  about  1.77  for  the 
ordinary  ray  and  1.80  for  the  extraordinary  ray.  The  double  refrac- 
tion is  therefore  strong.  The  color  of  benitoite  varies  from  deep 
blue  with  a  violet  tint  to  pure  blue  of  a  lighter  shade;  small  crystals 
are  sometimes  perfectly  colorless.  The  color  is  not  affected  when 
the  mineral  is  raised  to  a  red  heat. 

The  features  of  benitoite  as  a  gem  are  its  brilliancy,  attractive 
colors,  and  strong  dichroism,  and  its  hardness  is  nearlj  equal  to 
that  of  peridot  or  kimzite.  The  depth  of  color  varies  m  different 
portions  of  many  of  the  crystals,  while  the  strong  dichroism  causes 
a  variation  of  color  dependme  on  the  direction  the  crystal  is  viewed. 
Ligjht  transmitted  perpendiciuarly  to  the  base  is  practically  colorless, 
while  thatparallel  to  the  base,  or  perpendicular  to  the  principal  axis, 
is  blue.  To  secure  the  best  effect,  then,  the  gem  should  be  cut  with 
the  table  parallel  to  the  principal  axis  and  not  to  the  base,  which  is 
contrary  to  the  rule  for  sapphire. 

Benitoite  occurs  in  veins  and  pockets  or  geodes  in  a  lens  of  basic 
schist  inclosed  in  one  of  the  largest  serpentine  areas  of  the  Coast 
Range  of  California.  The  mineral  is  associated  with  natrolite  and 
a  black  or  brownish-black  mineral,  thought  to  be  a  new  species  and 
called  carlosite.  The  lens  of  schist  inclosing  the  benitoite  veins 
is  about  150  feet  wide  and  at  least  1,200  feet  long,  and  cuts  through 
a  low  serpentine  hill  with  a  strike  of  about  N.  70°  W.  and  a  dip  of 
70°  to  80°  NE.  The  schist  varies  in  color  from  dark  greenish  on 
the  southwest  border  to  bluish  in  the  immediate  vicinity  of  the  gem- 
bearing  veins  near  the  middle  of  the  mass.  The  blmsh  portion  is 
an  altered  phase,  and  is  often  largely  replaced  by  natrolite  m  contact 
with  the  veins.     The  altered  portions  of  the  schist  are  full  of  cracks 

a  Bull.  Dept.  Oeol.  Unlv  CaliXomia.  vol.  ff,  No.  9,  July,  1907,  pp.  149-US. 
»  Soi«iioe,  yebnmry  21, 1906,  pp.  312-814. 
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and  cavities  varying  in  size  up  to  2  or  3  inches  in  width  and  roughly 

Sarallel  to  the  planes  of  scnistosity.  The  cavities  are  generally 
lied  with  natroute,  with  or  without  benitoite  or  carlosite,  or  both. 
Natrolite  is  not  always  accompanied  hj  benitoite,  though  benitoite 
has  not  been  observed  without  natrolite.  The  associations  of  the 
minerals  indicate  that  the  crystallization  of  the  benitoite  and  carlo- 
site  was  previous  to  the  complete  deposition  of  the  natrolite. 

Development  work  consists  of  a  tunnel  50  feet  long  and  several 
open  cuts,  the  largest  of  which  is  10  feet  deep,  4  feet  wide,  and  14 
feet  long,  following  the  strike  of  the  schist.  The  gems  are  removed 
by  pounding  up  the  richer  portions  of  the  matrix  and  picking  out 
the  crystals  or  fragments  remaining,  or  large  crystals  are  chiseled 
out  at  the  expense  of  the  smaller  ones.  Smce  benitoite  is  rather 
brittle,  a  laree  percentage  is  lost  in  this  operation. 

As  reported  to  the  Siurvev,  the  production  in  1907  amounted  to 
about  15  pounds  of  rough  benitoite,  a  large  part  of  which  was  not 
suitable  for  cutting.  Up  to  January  1,  1908,  350  carats  of  gems  had 
been  cut  from  this  material. 

BERYL.. 

The  production  of  beryl  eems,  as  aquamarine,  blue  beryl,  golden 
beryl,  rose  or  pink  beryl,  ana  white  berj^l,  was  chiefly  from  California, 
North  Carolina,  Colorado,  and  Maine,  with  small  amounts  from  New 
Hampshire,  Pennsylvania,  and  Connecticut. 

CALIFORNIA. 

The  Calif omia  output  came  from  near  Ramona,  Mesa  Grande,  and 
Pala  in  San  Diego  County,  and  Riverside,  Riverside  County.  Descrip- 
tions of  some  of  the  locaUties  in  San  Diego  County  are  given  under 
the  notes  on  the  gem  minerals  of  southern  California  (pp.  43-48). 
Mr.  C.  O.  Johnson  describes  ^  the  occurrence  of  new  deposits  of  beryl 
about  2  miles  east  of  Riverside  at  the  base  of  the  Box  Springs  Moun- 
tains. The  beryls  are  of  a  good  aquamarine  color,  some  approaching 
the  emerald  in  depth  of  color.  The  best  material  was  found  on  the 
land  of  F.  D.  Mears  in  a  pegmatite  formation  cutting  diorite  or  gabbro. 
Dark-green  colored  mica  is  also  found  with  the  beryl,  but  not  lepido- 
lite^  as  generally  occurs  in  the  gem-bearing  pegmatites  of  southern 
Cahforma.  About  20  pounds  of  rough  material,  part  suitable  for 
cutting,  was  obtained  before  development  work  was  stopped  through 
financial  troubles. 

COLORADO. 

Beryl  from  Colorado  was  reported  as  aquamarine,  chiefly  from  the 
gem  mines  in  Royal  Gorge  and  Mount  Antero,  Chaffee  County, 
by  C.  A.  Beghtol  &  Co.  Mr.  J.  D.  Endicott  reports  the  discovery 
of  four  deposits  of  aquamarine-colored  beryl,  some  suitable  for  cutting, 
associated  with  rose  quartz,  about  6  nules  north  of  Texas  Creek, 
BVemont  Coimty. 

IDAHO. 

Mr.  Ernest  Schemikow,  of  New  York,  reports  the  finding  of  two 
good  blue  beryl  crystals  near  Lewiston,  Idaho.  These  crystals  were 
obtained  from  an  Indian  squaw  who  would  not  reveal  their  source. 

•  Pwfoma  liMv,  dated  April  34,  IMS. 
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NORTH  CAROLINA. 

Regular  mining  for  aquamarine  and  the  beryl  gems  was  carried  on 
in  North  Carolina  during  1907  at  Hiddenite.  Scattered  lots  were 
brought  in  by  mica  miners  and  prospectors  in  other  parts  of  the  moun- 
tain country,  chiefly  in  Mitchell  anS  Yancey  counties,  though  some 
were  obtained  in  Iredell  County  and  at  Barretts  Mountain,  Alex- 
ander County. 

The  hiddenite  and  emerald  mine,  one-half  mile  west  of  Hiddenite, 
Alexander  County,  was  reopened  and  worked  during  part  of  the 
year  by  Mr.  Cary  Wright  for  the  American  Grem  Minmg  Syndicate. 
At  the  same  time  Mr.  Wright  opened  a  new  prospect  cafled  the  Ellis 
emerald  mine,  one-fourth  mile  east  of  Hiddenite.  The  work  was 
stopped  in  September,  1907,  pending  the  installation  of  A  power  plant 
for  larcer  operations.  Aquamarine  and  beautiful  specunen  beryl, 
emerala,  and  hiddenite  were  obtained  in  promising  quantities.  Mr. 
Wright  mentions  one  beautiful  specimen  of  beryl,  2  inches  long  by 
li  inches  in  diameter,  weighing  over  750  carats,  from  the  emerald- 
hiddenite  mine.  It  was  translucent  with  prism  faces  highly  polished. 
Many  aquamarine  crystals  of  from  10  to  20  carats  were  found  in  the 
same  mine.  Several  fine  crystals  of  aquamarine  were  foimd  at  the 
Ellis  mine,  two  of  which  were  embedded  in  transparent  quartz  crys- 
tals, making  splendid  cabinet  specimens.  Emeralds  of  fine  color  were 
obtained  from  both  mines.  At  the  EUis  mine  one  dark-^een  emerald 
weighing  276  carats  was  found.  About  200  carats  of  hiddenite  were 
obtainea  from  the  emerald-hiddenite  mine.  One  crystal,  weighing 
about  10  carats,  was  one-half  colorless  and  the  other  half  a  deep 
emerald  green.  Jet  black  tourmaline  crystals  associated  with  feld- 
spar; clear,  colorless,  smoky,  and  rutilated  quartz  crystals;  rutile 
crystals,  etc.,  were  also  found  associated  with  the  beryls. 

At  the  emerald-hiddenite  mine  there  are  a  large  number  of  veins 
generally  striking  north  of  east  with  high  dips  to  the  north.  For  a 
distance  of  over  50  yards  both  to  the  north  and  to  the  south  of  the 
main  workings  a  number  of  pits  and  several  shafts  have  been  made 
on  different  veins.  In  all  or  the  veins  opened  quartz  crystals  were 
found,  some  very  clear  and  beautiful,  with  well-developed  crjrstal  form. 
Some  of  these  openings  yielded  beryl  or  hiddenite,  occasionally  of 
gem  quality. 

The  old  workings  at  the  emerald-hiddenite  mine  were  made  chiefly 
between  1880  and  1885,  and  consisted  of  a  large  open  cut,  with  two 
shafts  near  the  western  end,  besides  numerous  smaller  test  pits  in  the 
vicinitv  of  the  open  cut.  The  open  cut  is  situated  near  the  top  of  a 
low  ridge  and  is  probably  150  feet  long,  20  to  40  feet  wide,  and  15  to 
20  feet  deep.  A  haulway  had  been  cut  to  the  same  level  at  the  east 
end  to  the  dump.  The  new  work  in  1907  consisted  of  an  open  pit. 
some  12  feet  wide  and  18  feet  long,  near  the  eastern  end  of  the  ola 
cut  and  at  the  north  side  of  the  haulway.  Two  well-defined  veins 
were  found  in  this  cut,  and  also  two  less  promising  ones.  These 
veins  were  nearly  parallel,  and  the  strike  measured  on  the  best  one 
was  N.  70°  E.,  dip  about  85°  N.  Several  good,  though  small,  pockets 
were  foimd  in  this  cut. 

The  country  rock  in  the  region  around  the  emerald-hiddenite  mine 
and  the  EUis  emerald  mine  is  chiefly  biotite  gneiss,  gametiferous  in 
places,  which  has  been  much  compressed  and  folded,  probably  while 
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in  a  plastic  condition.  Veinlets  of  (][uartz  in  the  original  rock  have 
been  folded  and  crumpled  during  this  compression  into  forms  resem- 
bling folded  ribbon.  The  coimtryrock  in  the  neighboriiood  of  the  veins 
has  Deen  highly  silicified  by  the  addition  of  much  quartz.  This 
quartz  along  with  other  minerals,  as  muscovite,  rutile,  pyrite,  etc.,  has 
replaced  the  biotite  and  feldspars  and  other  minerals  of  the  country 
rock.  This  replacement  was  later  than  the  compression  of  the  rock 
and  about  contemporaneous  with  the  deoosition  of  the  vein  matter. 
These  phases  are  beautifully  illustratea  in  hand  specimens  which 
show  typical  biotite  gneiss  with  folded  quartz  veins,  several  feet  from 
a  vein,  and  in  similar  rock,  highly  silicified,  with  a  portion  of  the  vein- 
filling  adhering.  In  the  latter  specimen  the  vein  filling  a  fissiure  is 
glassy  quartz  with  calcite,  rutile,  and  pyrite  inclusions.  Tne  wall  next 
to  the  vein  consists  largely  of  granular  quartz  and  an  emerald-green 
(chrome)  muscovite,  with  a  UtWe  rutile  and  pyrite.  At  about  1  inch 
from  the  vein  the  replacement  of  the  country  rock  is  not  so  com- 
plete, and  biotite  becomes  gradually  prominent  in  the  rock.  At  2 
mches  from  the  vein  the  rock  is  nearly  black  biotite  gneiss,  rich  in 
(juartz.  A  folded  quartz  veinlet  cuts  tne  gneiss  to  the  vein  wall.  It 
is  more  prominent  in  the  black  gneiss  than  in  the  highly  replaced 
gneiss,  though  it  can  readily  be  traced  through  the  latter,  since  the 
quartz  of  which  it  is  composed  was  not  so  easily  replaced  as  .certain 
constituents  of  the  gneiss.  Some  of  the  rock  cut  by  the  veins  con- 
tains much  chlorite  and  has  a  yellowish-green  color. 

The  material  filling  the  gem-bearing  veins  consists  of  quartz,  cal- 
cite, dolomite,  muscovite,  rutile,  black  toiirmaline,  aquamarine  and 
emerald  beryl,  hiddenite,  pyrite,  chalcopyrite,  and  monazite.  All  of 
the  veins  in  the  nei^bornood  do  not  contain  all  of  these  minerals, 
but  each  of  the  numerous  veins  exposed  in  the  workings  contain  some 
or  all  of  them.  In  the  cavities  all  of  these  minerals  occur  in  crystals; 
in  solid-vein  matter  certain  ones  only  have  crystal  form.  The  calcite 
was  introduced  after  the  other  minerals  had  been  deposited,  in  many 
places  filling  up  previously  existing  cavities.  Crystals  of  the  other 
minerals  are  embedded  in  soUd  calcite  veins,  and  calcite  has  been 
deposited  between  broken  fragments  of  beryl  and  other  crystals. 
Rutile  suitable  for  cutting  is  plentiful  in  brilliant  crystals,  some  long 
and  slender,  others  short  and  thick.  The  crystals  are  commonly 
twinned,  several  crystals  often  joined  or  crossing  each  other  at  angles 
of  60°,  forming  beautiful  cabinet  specimens  of  rosettes  or  reticulated 
masses  of  neemes.  The  gem  minerals — emerald,  aqamarine,  and  hid- 
denite— occur  in  distinct  crystals  in  the  veins,  and  when  lining  the 
walls  of  cavities  and  of  good  color  they  make  a  beautiful  contrast- 
with  the  associated  gangue  minerals. 

The  vein  at  the  Ellis  emerald  mine  is  pegmatite,  with  cavities  and 
pockets  included  in  it.  Thepegmatite  strikes  N.  50°  E.,  with  a  high 
northerly  to  vertical  dip.  Tnere  are  stringers  or  arms  of  pegmatite 
along  the  walls,  and  at  one  place  the  pegmatite  is  composea  along 
one  side  largely  of  small  mica  blocks.  The  country  rock  is  biotite 
gneiss,  smafl  dikes  of  auartz  diorite  being  included.  The  latter 
weathers  out  in  rounded  oowlders  or  *' nigger  heads j"  which  are  scat- 
tered over  the  surface  near  the  mine.  Tne  quartz  m  portions  of  the 
pegmatite  is  a  fairly  dark  rose  color.  So  far,  however,  none  suitable 
for  gem  purposes  has  been  found. 
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CAIilFORNITE. 

Califomite  is  a  compact  variety  of  vesuvianite  with  color  and 
texture  so  like  jade  that  it  was  at  &st  mistaken  for  that  mineral.  It 
is  found  in  Siskiyou  County,  Cal.,  on  the  south  fork  of  Indian  Creek, 
12  miles  from  Happy  Camp,  and  has  been  described  by  Dr.  George 
F.  Kunz.**  Two  other  locaUties  are  known  where  califomite  has 
been  found  in  Tulare  County,  Cal.  One  of  these  was  described  in 
this  report  for  1906.  During  1907  there  was  a  considerable  produc- 
tion or  califomite  by  the  Himalaya  Mining  Company  from  its  mine 
in  Siskiyou  Coimty. 

CAT'S-EYE  OR  TIGER-EYE. 

CALIFORNIA. 

Nev)  variety. — ^A  specimen  was  received  at  the  Survey  from  Mrs. 
Gertrude  S.  McMuUen,  of  the  Southwest  Turquoise  Company  of  Los 
Angeles,  Cal.,  which  seems  to  be  a  new  species  of  cat's-eye  or  tiger- 
eye.  The  mineral  is  a  compact  variety  of  serpentine,  sufficiently 
fibrous  to  have  a  silky  luster,  though  not  readily  separated  into  fibers 
like  asbestos.  The  hardness  is  about  4.5.  The  color  is  opaque  gray 
with  the  grain  and  dark  green  across  it.  A  cabochon  stone  cut  with 
the  grain  gives  an  excellent  nlay  of  Ught  across  the  roimded  surface 
as  the  stone  is  rocked.  The  oar  of  light  reflected  from  the  middle  of 
the  stone  is  greenish  gray  .while  the  color  on  the  sides  at  the  ends  of 
the  fibers  is  dark  green.  The  beauty  of  the  gem  is  somewhat  marred 
in  some  specimens  at  l^ast  by  frequent  irregularly  shaped  bars  and 
tubes  of  yellowish  mineral,  apparently  also  serpentine,  running  for 
some  distance  through  the  massive  material  and  parallel  to  its  fitbers. 
If  the  mineral  is  found  without  these  yellow  markings,  as  it  doubt- 
less will  be,  very  attractive  stones  for  scarf  pins,  pendants,  etc.,  could 
be  cut  from  it.  This  mineral  is  found  in  Tulare  Coimty,  associated 
with  asbestos  and  other  serpentine.  It  might  appropriately  be  called 
California  cat's-eye  or  tiger-eye,  if  no  other  name  has  been  given  to  it. 

CHRY80PRA8E  AND  BL.UE  CHRYSOPRA8E. 

CALIFORNIA. 

There  was  a  large  production  of  chrysoprase  from  the  mine  of  the 
Himalaya  Mining  Company,  in  Tulare  County,  Cal.  Some  of  this 
material  is  of  beautiful  color  and  is  suitable  for  high-grade  jewelry. 
It  is  used  also  for  handsome  ornamental  effects,  as  in  mosaics,  etc. 

ARIZONA. 

Specimens  of  blue  and  blmsh-green  copper-stained  chalcedony 
were  received  from  Mr.  H.  P.  Wiffhtman,  of  Globe,  Ariz.  The  mineral 
occurs  in  small  stringers  in  the  Keystone  copper  mine  in  that  district. 
The  copper  ore  at  this  mine  is  said  to  be  principally  chrysocolla  or 
silicate  ore.  The  chalcedony  varies  in  color  from  bright  to  pale  blue, 
bluish  green,  and  nearly  apple  green,  and  is  more  or  less  translucent. 
In  some  pieces  the  color  occurs  in  curved  layers  and  varies  in  intendty, 

a  Jewelers'  materials  an4  oman^eotAi  atones  of  CaliXornla:  Callfomla  State  Min.  Bnr.BidLSZ. 
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thus  bringing  out  the  mammillary  structure  of  chalcedony  in  peculiar 
wavy  marldngs.  In  other  pieces  the  color  approaches  that  of  chryso- 
prase.  or  resembles  that  seen  in  certain  artificially  colored  chalcedony. 
Mr.  Wightman  reports  a  sale  of  probably  200  pounds  of  selected  min- 
eral during  1907  by  the  miners  in  Glooe.  After  cutting,  this  l)lue 
chiysoprase  brings  locally  from  $3  to  $10  a  piece  for  the  best  grades. 

DIAMOND. 

UNITED  STATES. 

ArkaThsas. — ^The  work  of  testing  the  Arkansas  diamond  deposit 
continues  quietly.  A  brief  report  on  the  locality  was  prepared  by 
Philip  F.  Schneider  **  for  the  Arkansas  Bureau  of  Mines. 

The  latest  authoritative  information  on  the  Arkansas  diamond 
deposit  has  been  given  by  Messrs.  Kunz  and  Washington  in  a  paper 
before  the  February  meeting,  1908,  of  the  American  Institute  oi  Min- 
ing Engineers  in  New  York.  The  general  geology  of  the  area  and 
the  petrography  and  weathering  of  the  pjendotite  are  described  as 
they  were  in  a  paper  by  the  same  authors  incorporated  in  this  report 
for  1906.  In  tests  made  with  a  diamond  drill  the  peridotite  was 
proven  to  depths  of  80,  186,  and  205  feet.  The  green  and  yellow 
CToimds  imderlying  the  layer  of  black,  sticky  "gumbo"  soil  were 
found  to  extend  down  40  feet  in  places  and  are  estimated  to  average 
20  feet  in  depth  over  the  area.  The  outcrop  of  the  peridotite  is 
estimated  to  cover  about  40  acres,  though  It  may  be  found  larger 
after  further  exploration. 

General  conditions  concerning  future  work  are  briefly  discussed. 
Water  supply,  timber,  and  coal  are  available,  and  labor  and  trans- 
portation tacilities  can  probably  be  satisfactorily  arranged.  Some 
140  diamonds  have  been  found,  with  an  aggregate  weight  of  about 
200  carats.  The  largest  stone  weighs  less  than  6i  carats,  though  the 
average  size  compares  favorably  with  the  general  run  of  most  of  the 
South  African  diamonds.  There  is  a  large  proportion  of  white  stones, 
many  of  which  are  free  from  flaws  and  are  very  brilliant.  Some  or 
the  jrellow  diamonds  are  also  of  exceptional  qualitv  and  color.  The 
genuineness  of  the  occurrence  of  the  diamonds  in  their  matrix  is  reit- 
erated, and  the  occurrence  of  one  stone  embedded  in  the  green  ground 
at  a  depth  of  15  feet  is  cited  to  strengthen  the  conclusion.  The  quan- 
tity of  green  ground  that  can  be  readily  washed  is  large.  Portions 
of  the  peridotite  on  the  borders  of  the  outcrop  are  in  such  hard  masses 
as  to  indicate  that  it  will  not  readily  decompose.  The  sludge  and 
cores  from  the  diamond  drill  tests,  however,  show  a  badly  altered 
rock  at  depth  at  many  places,  and  suggest  that  much  of  the  peridotite 
from  depth  will  readily  disintegrate  on  exposure  to  the  weather. 
Some  fresh  hard  peridotite  will  be  encountered,  as  in  the  South  Afri- 
can mines,  and  will  probably  have  to  be  treated  with  a  certain  amount 
of  crushing.  Warning  is  given  against  the  unscrupulous  who  will 
probably  claim  to  have  located  new  peridotite  areas  "on  the  same 
lead''  or  *'an  extension"  of  the  present  one.  It  is  pointed  out  that 
since  this  peridotite  has  the  form  of  a  pipe  its  outcrop  will  be  limited 
to  one  place.  Even  should  new  areas  of  this  rock  oe  located,  and 
should  their  nature  be  proven  by  an  examination  of  a  petrographer, 

a  Schneider,  Philip  F.,  A  preUminary  report  on  the  Arkansas  diamond  field:  Arkansas  Bur.  Mines, 
Manufactures  and  Agricolture. 
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it  will  still  be  necessary  to  prove  the  presence  of  diamonds  and  in 
paying  quantities.  Peridotite  rocks  are  not  uncommon,  though  few 
are  known  to  be  diamond  bearing. 

Calif orn^. — Frequent  reports  have  appeared  in  the  newspapers 
concerning  the  prospecting  for  diamonds  near  Oroville  by  Mr.  M.  J. 
Cooney.  It  appears  that  washing  machinery  and  more  land  are  to 
be  purchased  and  extensive  prospecting  is  to  be  carried  on.  Besides 
the  occurrence  of  a  rock  claimed  to  be  identical  in  appearance  with 
the  kimberlite  of  South  Africa,  reports  state  that  diamonds  have 
been  found  associated  with  that  rock.  Authentic  finds  of  diamonds 
in  this  section  of  Butte  County  are  recorded,**  especially  at  Cherokee 
above  Oroville.  These  diamonds  have  come  from  alluvial  deposits, 
however,  and  were  generally  foimd  in  washing  for  gold.  ^  Up  to  the 
present  time  no  authenticated  discovery  of  diamond  in  its  original 
matrix  in  California  is  recorded.  During  the  early  part  of  1907, 
specimens  of  serpentinized  rock  called  "kimberlite  from  the  sup- 
posed diamond  pipe  were  kindly  sent  to  the  Survey  by  Mr.  Cooney. 
These  specimens  were  discussed  m  this  report  for  1906.  Upon  carenil 
examination  and  comparison  with  typical  kimberlite  from  South 
Africa,  it  became  evident  that  the  Oroville  rock  was  quite  different 
from  true'kimberUte. 

Kentucky. — Newspaper  reports  have  appeared  telling  of  the  dis- 
covery of  diamonds  in  Kentucky  during  1907,  though  no  authenti- 
cated finds  are  recorded. 

According  to  the  report  of  Mr.  H.  A.  Millar,  secretary  of  the  Ken- 
tucky Diamond  Mining  and  Developing  Company,  the  complete 
diamond  washing  plant  installed  by  that  company  on  Creech's  Creek 
in  Elliott  County  was  operated  during  the  latter  part  of  the  summer 
and  in  the  early  fall.  Overburden  was  removed  rrom  three  portions 
of  the  kimberlite  rock  outcrop,  and  some  of  the  yellow  ground  was 
washed.  Delays  were  caused  oy  the  breaking  of  the  geanng,  and  op- 
erations were  finally  closed  for  the  winter  on  tne  22d  or  October,  when 
the  water  supply  for  washing  was  exhausted.  Though  a  total  of 
2,825  loads  or  18  cubic  feet  were  washed  without  finding  diamonds, 
operations  were  to  be  resumed  in  the  spring  of  1908. 

SOUTH  AFRICA. 

Oriqualand  West, — ^According  to  the  nineteenth  annual  report  of 
the  De  Beers  Consolidated  Mines,^  the  number  of  loads  of  ^'blue'* 
raised  and  washed  and  the  quantity  and  value  of  diamonds  obtained 
again  showed  large  increases.  The  total  production  of  blue  ground 
at  all  the  mines — De  Beers,  Kimberly,  Wesselton,  Bultfontem,  and 
Dutoitspan — was  9,010,686  loads,  as  against  8,144,979  loads  in  1906, 
and  the  total  (][uantity  washed  was  6,626,291  loads,  as  against 
5,625,592  loads  in  1906.  This  leaves  a  remahider  of  9,391,603  loads 
on  the  floors,  as  against  6,769,126  in  1906,  an  increase  of  2,622,477 
loads.  The  number  of  carats  of  diamonds  won  from  all  the  mines 
and  from  the  tailings  and  d6bris  was  2,619,872.  as  against  2,213,991 
carats  in  1906.  The  increase  in  the  number  of  diamonds  won  came 
from  the  Wesselton,  Bultfontein,  and  Dutoitejpan  mines,  and  from 
the  increased  quantity  of  tailings  washed.    Tne  average  yield  per 

a  Turner,  H.  W.,  Diamonds  in  CalUomla:  Am.  Geol.,  vol.  23, 1890,  pp.  183-191. 

b  Nineteenth  Aon.  Rept.  De  Beers  Consolidated  Mines  for  year  eadiiig  Juno  80^  1907. 
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load  was  slightly  less  in  1907  than  in  1906  for  all  of  the  mines  except 
the  Wesselton,  which  showed  an  increase.  The  average  yield  of  all 
of  the  mines  in  1907  was  0.3125  carats  per  load,  as  agamst  0.3250 
carats  in  1906.  The  average  value  per  carat  was  greater  in  the  Bult- 
fontein,  De  Beers,  and  Kimberly  mines,  and  less  in  the  Wesselton  and 
Dutoitspan.  In  the  Wesselton  mine  alone  was  the  average  value  per 
load  greater  in  1907  than  in  1906.  The  total  quantity  of  ''blue'^in 
sight  above  the  lowest  levels  of  the  mines  and  on  the  floors  was 
57,409,013  loads,  as  against  64,315,580  loads  m  1906.  The  deepest 
workings  were  in  the  Kimberly  mine,  where  the  main  shaft  was  down 
2,599  feet;  the  hoisting  was  done  from  the  2,520-foot  level.  At  the 
De  Beers  mine  hoisting  was  done  from  the  2,040-foot  level,  though 
the  deepest  shaft  was  2,466  feet.  Hoisting  from  the  other  three 
mines  was  all  done  from  a  depth  of  less  than  1,000  feet. 

The  sale  of  diamonds  realized  £6,452,597,  as  against  £5,607,718  in 
1906.  The  net  profits  were  £2,607,240.  Dividends  amounting  to 
£2,550,000,  or  £750,000  more  than  in  1906,  were  distributed,  and  a 
balance  of  £932,624  was  brought  forward.  The  buying  syndicate 
took  diamonds  valued  at  about  £1,000,000  more  than  the  minimum 
limit  contracted.  Up  to  November  of  1907,  however,  only  the  mini- 
mum limit  called  for  W  the  contract  had  been  bought.  Fmding  that 
there  was  to  be  no  relief  from  the  heavy  income  tax,  amountmg  to 
nearly  £100,000  annually,  imposed  by  the  British  Government,  the 
De  Beers  Company  voted  to  transfer  from  London  to  South  Africa 
its  office  controlling  operations  at  the  mines.  The  London  tax  would 
have  been  an  especially  heavy  burden,  since  the  company  will  probably 
have  a  10  per  cent  tax  on  profits  to  pay  to  the  Cape  government  also. 

Transvaal. — ^The  production  of  diamonds  in  Transvaal  ^  during 
the  fiscal  year  1907  amounted  to  1,545,336  carats,  valued  at 
£2,203,511,  an  increase  of  786,930  carats  and  of  £1,235,282  over 
1906.  The  production  was  chiefly  from  six  volcanic  pipe  mines,  the 
alluvial  diggings  at  Christiana  contributing  only  2,562  carats,  valued 
at  £13,579.    The  Premier  mine  was  the  principal  producer,  having 

gerfected  its  mine  equipment.  Several  million  Ipads  of  ore  can  be 
andled  a  year  at  this  mme,  and  a  regjilar  and  adequate  water  supply 
and  a  satisfactory  method  of  disposing  of  tailings  and  slums  have 
been  provided. 

Oraiwe  River  Colony  fi — The  production  of  diamonds  in  the  Orange 
River  Colony  during  the  fiscal  year  ending  June  30,  1907,  is  given  by 
Mr.  Burnet  Adams  as  398,703  carats,  valued  at  £1,221,202,  as  com- 

Eared  with  a  value  of  £902,727  in  1906.  The  increase  comes  chiefly 
•om  the  two  new  mines — the  Roberts-Victor  and  the  Voorspoed. 
Other  mines  producing  were  the  Jagersfontein,  Koffyfontein,  Lace, 
Monastery,  and  the  alluvial  diggings.  The  yield  of  the  alluvial  dig- 
gings was  7,103  carats,  valued  at  £36,895,  while  the  matrix  mines 
produced  391,600  carats,  valued  at  £1,185,308.  The  price  per  carat 
of  the  alluvial  diamonds  is  about  43  per  cent  higher  than  of  those 
from  the  pipe  mines.  The  production  for  the  calendar  year  1907  is 
given  for  the  Roberts- Victor  mine  ^  as  123,427  carats,  an  average  of 
0.536  carat  per  load,  and  for  the  Voorspoed  as  40,653  carats,  an  aver- 
age of  0.21  carats  per  load. 

o  Ann.  Rept.  Oovt.  Min.  Eng.,  Transvaal,  1607. 

h  Mines  Dept.  Orange  River  Colony,  Fourth  Ann.  Rept^  1007,  Bloemfontein. 

c  Mining  Jour.,  London,  February  1, 1906 
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VculI  Rwer  diamonds. — ^The  terraces  and  river  gravels  alon^  the 
Vaal  River  from  Bloemhof,  in  Transvaal,  to  its  ]unction  with  the 
Orange  River  in  Griqualand  West,  a  distance  of  about  200  miles, 
have  been  worked  for  diamonds.*  The  deposits  vary  from  a  few 
inches  to  40  or  50  feet  in  thickness,  and  in  some  cases  extend  3  or  4 
miles  laterally  from  the  river.  The  gravels  consist  of  a  large  number 
of  greenstone  bowlders  filled  in  with  sand  and  pebbles,  and  resting  on 
a  now  of  amygdaloidal  greenstone.  The  pebbles  are  chiefly  siliceous, 
as  jasper,  chalcedony,  agate,  etc.,  and  with  them  are  associatea 
pebbles  of  greenstone,  ironstone,  ilmenite,  garnet,  topaz,  and  dia- 
mond. There  has  been  more  than  one  period  of  sedimentation,  and 
the  gravels  of  the  most  recent  period  have  a  matrix  of  stiff  siliceous 
clay*  The  diamonds  have  been  found  almost  everywhere  through 
the  gravel  deposits,  there  being  no  reliable  geological  indications  as 
to  their  occurrence.  The  placer  diamonds,  taken  collectively,  are 
probably  the  finest  stones  obtainable  in  South  Africa.  They  occur 
more  commonly  in  dodecahedral  crystals  and  are  singularly  free  from 
flaws.  Stones  with  a  yellowish  tint  are  predominant,  though  all 
colors  are  found.  The  value  is  estimated  at  about  £6  per  carat  for 
all  diamonds  sold  to  buyers  along  the  river. 

SOUTH  AMERICA. 

Brazil. — ^The  diamond  and  carbon  mining  industry  of  Brazil  is 
increasing.  Consul-General  George  E.  Anderson,  of  Rio  de  Janeiro, 
reports  that  dredges*  have  been  installed  along  the  Jequitinhonha 
River,  in  the  State  of  Minas  Geraes,  and  that  large  amounts  of 
American  capital  are  being  invested  in  the  Diamantina  country. 
The  work  on  the  mines  in  the  latter  region  has  necessitated  the 
building  of  a  highway  from  the  end  of  the  railroad  at  Curalinho. 
This  work  is  under  the  direction  of  an  American  engineer  and  will  be 
carried  out  by  American  methods.  Heretofore  the  shipments  of 
Brazilian  diamonds  have  been  to  Europe,  though  it  is  likely  a  num- 
ber of  them  will  be  made  to  this  country  direct,  now  that  American 
capital  is  so  heavily  interested. 

It  is  difficult  to  obtain  information  on  the  production  of  Brazilian 
diamonds,  since  large  quantities  were  smuggled  out  of  the  country 
to  avoid  the  payment  of  the  5  per  cent  export  tax.  Consul-General 
Anderson,  in  the  report  quoted  above,  gives  the  value  of  diamonds 
registered  for  export  during  1906  as  $310,000.  This  is  said  to  include 
the  carbons  or  black  diamonds  from  Bahia.  That  the  official  export 
figures  do  not  adequately  represent  value  of  the  production  is  shown 
by  the  figures  given  in  a  report  by  former  Vice-Consul  J.  P.  W.  Rowe,*^ 
or  Bahia,  in  which  it  is  estimated  the  annual  exports  from  that  State 
amount  to  over  $4,000,000.  The  State  government  of  Bahia  found 
that  it  failed  to  receive  the  proper  revenue  due  from  the  7  per  cent 
export  tax,  and  accordingly  abolished  the  export-tax  law  in  favor  of 
another.  Each  merchant  or  dealer  shipping  diamonds  or  carbons 
was  to  be  charged  an  amount  calculatea  to  bring  the  revenue  up  to 
what  it  should  nave  been  under  the  7  per  cent  export^tax  law.  The 
new  law  was  met  by  the  combining  or  many  dealers  and  their  ship- 
ping as  one  firm. 

a  Park,  Mungo,  Vaal  River.  South  Africa,  diamond  fields:  Mining  Sdenoe,  ICardi  19, 19Q8L 
MJ.  8.  Dally  Cons.  Repts.,  January  20, 1906. 
«  U.  8.  Daily  Con&  Repts.,  January  7, 1908. 
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British  Ouiana. — ^The  output  of  diamonds  in  British  Guiana  is 
chiefly  in  small  sizes.  The  government  report  for  the  year  ending 
Jime  30,  1907,  shows  a  production^  of  65,903  stones,  weighing  4,718 
carats.  The  change  from  the  preceding  year  was  not  large,  though 
in  1904-5  the  output  was  175,400  diamonds,  weighing  10,619  carats. 
An  idea  of  the  value  of  British  Guiana  diamonds  may  oe  gained  from 
the  exports  between  January  1  and  September  18,  1907,^  which  are 
placed  at  1,564  carats,  valued  at  $12,370. 

INDIA. 

The  production  of  diamonds  in  India «  is  given  for  1906  as  305.9 
carats,  valued  at  £5,160,  as  against  172.4  carats  (valued  at  £2,474)  in 
1905.  The  increased  production  came  chiefly  from  Panna,  where 
the  value  of  output  was  £4,348.  The  remainder  of  the  production 
came  trom.  the  states  of  Charkhari  and  Ajaigarh. 

NEW  SOUTH  WALES,  d 

The  total  production  of  diamonds  in  New  South  Wales  between 
the  years  1867  and  1906  is  given  as  157,137  carats,  valued  at  £104,089. 
The  largest  productions  recorded  were  in  the  years  1899  and  1904, 
being  25,874  carats  valued  at  £10,350,  and  14,296  carats  valued  at 
£11,620,  respectively.  The  production  for  1906  was  considerably 
smaller  and  amoimted  to  2,827  carats  valued  at  £2,120. 

DIAMOND  INDUSTRY. 

The  consumption  of  diamonds  in  the  United  States  is  ordinarily 
large  and  amounts  to  oyer  one-half  of  the  world's  production.  With 
the  immense  tailing  off  in  purchases  of  diamonds  in  the  United  States 
caused  by  the  financial  depression  in  1907  and  reduced  sales  in  other 
coimtries,  the  diamond  industry  has  had  to  face  a  serious  situation. 
The  decreased  demand  for  diamonds  has  affected  all  branches  of  the 
industry.  Lai^e  numbers  of  cutters,  not  only  in  the  United  States 
but  also  abroaa,  have  been  without  employment  for  several  months. 
Several  diamond  mining  companies  have  been  forced  to  close  their 
mines  or  limit  their  output.  At  one  time  it  was  rumored  that  the 
price  of  diamonds  would  fall  when  the  agreement  of  the  De  Beers 
and  Premier  diamond  mining  companies  with  the  diamond  buying 
syndicate  expired  in  the  latter  part  of  March,  1908.  The  reduction 
of  price  by  one  large  company  would  have  precipitated  a  war  of  low 

f)rices  with  the  other,  and  this  would  have  ruined  those  dealers  with 
arge  stocks  of  high-priced  diamonds  on  hand.  The  six  months' 
agreement  made  in  1907,  by  which  the  diamond  buying  syndicate 
was  to  purchase  the  output  of  the  Premier  mine  at  a  certain  value 
proportional  to  that  paid  for  the  De  Beers  output,  was  not  renewed 
after  expiration  in  March,  1908.  Frequent  assurances,  however, 
have  been  riven  to  diamond  dealera  and  merchants  by  both  the  De 
Beers  and  rremier  mining  compam'es  and  the  diamond  buying  syn- 
dicate, that  the  price  of  diamonds  will  be  maintained  unoer  all 
circumstances. 

a  Mining  World,  April  18, 1906. 

ft  Mining  Jour.,  London.  October  12, 1907. 
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OuUinan  diamond. — ^The  great  Cullinan  diamond  was  presented 
to  T^iTig  Edward  of  England  on  his  birthday,  by  the  people  of  Trans- 
vaal as  a  demonstration  of  loyalty  and  high  regard.  This  diamond 
is  now  bein^  cut  to  be  placed  among  the  crown  jewels  of  England. 
In  the  rougu  the  Cullinan  diamond  weighed  nearly  3,025  carats,  or 
about  1.37  poimds  avoirdupois,  and  was  found  in  the  Premier  mine, 
Transvaal,  m  January,  1905.  The  cutting  and  polishing  of  this  hu^ 
diamond  is  bein^  carried  on  by  the  firm  of  Joseph  Asscner  &  Co.,  in 
Amsterdam,  and  will  probably  not  be  completed  before  the  end  of 
1908.  According  to  Mr.  Louis  Asscher,^  of  the  Asscher  firm,  the 
cleaving  of  the  diamond  was  very  successfully  accomplished  by 
Joseph  Asscher,  who  split  it  through  a  defective  spot,  part  of  which 
was  left  in  each  portion  of  the  diamond.  The  diamond  was  cleft  by 
making  an  incision  half  an  inch  deep  with  a  sharp  diamond  point  in 
the  proper  place  and  then  striking  a  specially  designed  knife  blade 
placed  m  the  incision  a  heavy  blow  with  a  piece  of  steel.  Apparatus 
specially  designed  for  polishing  the  diamond  has  been  constructed 
as  a  dop  6  inches  across  and  weighing  about  20  pounds,  which  is 
raised  mechanically  from  the  polishm^  disk.  The  latter  is  about  16) 
inches  across  and  makes  2,400  revolutions  per  minute.  Diamond 
dust  mixed  with  oil  will  be  used  in  large  quantities  in  polishing  the 
stone.  The  larger  portion  will  probabfy  be  cut  into  a  dropHshaped 
stone  weighing  between  500  and  600  carats  when  completed.  The 
other  portion  will  be  cut  into  smaller  stones,  one  of  which,  even 
then^  will  be  one  of  the  large  diamonds  of  the  world.  Extreme  pre- 
caution is  taken  to  guard  tne  diamond  at  all  times,  both  by  the  use 
of  numerous  watchmen  and  by  combinations  of  safes. 

Hope  blue  diamond. — ^The  famous  "Hope"  blue  diamond  has  been 
sold  by  Joseph  Frankel's  Sons  of  New  York.  The  buyer  is  Sellor 
S.  I.  Habid,*  a  Spanish  collector  in  Paris,  and  the  price  was  about 
$400,000.  The  '^ope"  diamond  is  a  beautiful  blue,  very  brilliant 
stone  weighing  44}  carats,  believed  to  be  a  part  of  the  wonderful  blue 
diamond,  weighing  112  carats,  brought  from  India  by  Tavemier  in 
1642  and  sold  to  Louis  XIV.  A  century  later  this  diamond  was 
cut  into  a  triangular  shaped  stone  weighing  about  67  carats.  In 
1792  it  was  stolen,  and  no  trace  was  ever  discovered.  In  1830  three 
blue  diamonds,  of  the  same  color  and  quality  as  the  Tavemier  stone 
appeared  on  the  market.  The  aggregate  weight  of  these  three  dia- 
monds was  less  than  that  of  the  stolen  French  jewel  by  an  amount 
which  would  naturally  be  lost  in  cutting.  The  largest  stone  was 
purchased  by  Henry  Thomas  Hope,  from  whom  it  was  named. 
After  Mr.  Hope's  death  the  diamond  was  purchased  from  the  heirs 
by  Joseph  Frankel. 

Metric  carat. — ^The  weight  of  the  carat  used  in  different  parts  of  the 
world  is  quite  variable,  ran^ng  from  188.5  milligrams  in  Boulogne  to 
213.3  in  Turin  and  to  254.6  m  Arabia.^  The  wdghts  most  used,  how- 
ever, fall  between  205  and  207  miUigrams.  The  advantages  to  be 
gained  by  the  use  of  a  standard  carat  for  all  countries  bearing  a  simple 
relation  to  other  standard  weights  can  readily  be  seen.  T^e  metric 
carat,  of  200  milligrams,  answers  this  purpose  well  and  is  not  greatly 

a  Jewelers'  Clro.  Weekly.  May  20, 1908. 

ftManul.  Jeweler,  May  21, 1906. 
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PBEOIOUS  STONES.  809 

different  from  the  carat  used  by  several  countries.  With  the  accept- 
ance by  the  international  committee  of  weights  and  measures  and  me 
sexennial  conference  of  the  metric  convention,^  the  metric  carat  is 
a  legal  weight  in  all  countries  using  the  metric  system  of  weights  and 
measures. 

Artificial  diamcmds. — ^Much  interest  has  been  manifested  in  the 
case  of  Sir  Julius  Wemher,  of  the  De  Beers  Company,  against  a 
French  engineer,  Henri  Lemoine,  who  claimed  to  manuracture  dia- 
monds by  a  secret  process.  In  1904  Lemoine  succeeded  in  interest- 
ing Sir  Julius  in  his  process,  and  when  its  genuineness  was  apparently 
established  a  contract  was  drawn  up.  Imder  the  conditions  of  this 
contract  Lemoine  was  to  receive  a  large  sum  of  money  for  his  inven- 
tion, which  was  to  remain  secret  until  his  death,  and  all  diamonds 
maoe  were  to  be  turned  over  to  Sir  JuUus.  A  description  of  the  proc- 
ess of  manufacture  was  placed  in  a  sealed  enveloi>e  and  deposited 
in  the  Union  of  London  and  Smith's  Bank,  where  it  was  to  remain 
until  Lemoine's  death  and  then  to  become  the  property  of  Sir  Julius. 
It  is  said  that  over  $300,000  were  advanced  to  Lemoine  for  a  factory 
and  apparatus,  and  for  this  sum,  or  part  of  it.  Sir  JuUus  brought  suit, 
since  ne  no  longer  had  faith  in  Lemoine's  process.  During  the  trial 
Lemoine  asked  for  an  opportunity  to  give  a  demonstration,  and  dur- 
ing April,  1908,  was  released  on  bail  for  this  purpose.  After  maldng 
daborate  preparations  he  not  onlv  failed  to  produce  artificial  dia- 
monds but  forfeited  his  bail  ana  fled.  The  sealed  envelope  was 
opened  and  was  found  to  contain  a  jumble  of  recipes  of  no  value. 

EMERAIiD. 

NORTH  CAROLINA. 

Emerald  was  obtained  from  three  places  in  North  Carolina  during 
1907.  The  greater  part  came  from  the  emerald-hiddenite  mine  and 
the  ElUs  emerald  mine,  already  described  under  bervl.  Of  the  remain- 
der, part  was  found  at  a  prospect  belonging  to  Mr.  W.  H.  Warren, 
1  mile  north  of  Hiddenite,  and  part  consisted  of  emerald  matrix  from 
Mitchell  County  probably  mined  some  years  ago  and  recently  cut. 

COLOMBIA. 

A  few  notes  on  the  famous  emerald  mines  of  Muzo,  Colombia,  are 
given  in  a  letter  from  Bogota,  based  on  the  report  of  the  German 
minister  to  his  government,  in  the  New  York  Herald.*  The  mines 
are  now  leased  to  a  Colombian  sjrndicate  for  a  period  of  five  years, 
imder  rigid  government  supervision.  The  Government  expects  to 
work  the  mines  on  its  own  account  when  the  present  lease  expires. 
The  mines  are  on  the  side  of  a  steep  mountain  about  350  feet  above 
the  mining  village.  Formerljr  the  Spaniards  worked  them  for  emeralds 
by  driving  adits  into  the  hillsides  j  now  they  are  operated  by  open  cut 
work  with  terraces.  The  rock  is  broken  into  smaller  and  smaller 
fragments  by  peons,  who  pick  the  gems  out  from  washing  troughs. 

■ 

aComptes  rendus  des  stenoes  de  la  quAtrlftme  oonfdrenoe  gtofirale  dei  polds  et  meaares,  Parlfl 
1907,  p.  «). 
0  Jewelers'  Giro.  Weekly,  November  13, 1907. 
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A  plentiful  supply  of  water  is  obtained  from  the  mountains  for  wash- 
ing purposes^  and  the  debris  is  washed  down  to  the  Rio  Minero.  Over 
100  persons  are  employed  at  wages  of  about  25  cents  a  day  with.food. 
shelter,  and  medical  attendance  free.  The  workmen  are  protectea 
from  tne  sun  by  canvas  awnings  and  palm  leaf  shelters.  £yen  then 
tJhie  temperature  in  the  pit  reaches  116®  to  120°,  and  the  air  is  exces- 
sively humid.  The  peons  are  carefully  watched,  and  every  stone  is 
turned  over  to  inspectors  as  soon  as  it  is  foimd.  The  latter  clean  the 
gems  and  report  to  the  government  officials.  At  least  $1,000^000 
worth  of  emeralds  were  mmed  and  sold  during  1906. 

GARNET. 

Several  varieties  of  gem  garnets  were  produced  during  1907,  and 
from  several  States.  Ine  most  important  were  the  hyacinth  garnets, 
spessartite,  and  essonite,  which  were  obtained  chiefly  from  Cafifomia, 
though  Mr.  Don  Maguire,  of  Ogden,  reported  a  large  production  of 
rough  spessartite  from  San  Juan  County,  Utah.  Mucn  of  the  hya- 
cinm  came  from  the  foothills  in  the  desert  near  Dos  Cabezas  Springs, 
San  Diego  County,  Cal.,  where  the  San  Diego  Gem  Company*  owns 
ten  claims.  The  remainder  came  from  the  gem  mines  near  ICamona 
and  Mesa  Grande,  Cal. 

Mr.  W.  P.  Dorsey  sent  in  specimens  of  hyacinth  garnets  found  by 
him  near  Silver  City.  N.  Mex.  They  were  small,  clear,  trapezohedral 
crystals  with  a  ricn  yellowish-rea  to  brown  color.  The  ciystals 
varied  from  pin-head  size  to  3  or  4  millimeters  in  diameter,  and  will 
furnish  beautiful  gems  if  larger  ones  are  found.  The  garnet  ciystals 
were  associated  with  quartz  crystals  in  the  specimens^  both  appear- 
ing to  hne  cavities  in  a  feldspathic  rock  impregnated  with  garnet  and 
quartz. 

A  quantity  of  pyrope  garnets  were  collected  from  the  Indian  reser- 
vations in  northeastern  Arizona  and  northwestern  New  Mexico.  Mr. 
J.  L.  Hubbell,  of  Ganado,  Ariz.,  mentions  a  locality  about  75  miles 
west  of  north  of  Ganado  where  garnet  is  found  abundantly  over  a 
stretch  of  country  about  10  miles  long.  The  garnets  are  picked  up 
from  the  surface  of  the  ground  by  the  Indians.  They  occur  in  a 
sandy  soil  and  are  uncovered  by  the  action  of  the  wind. 

Mr.  Samuel  Scott,  of  Custer,  S.  Dak.,  reports  the  occurrence  of 
beautiful  red  garnets  4  miles  west  of  Custer  in  Elephant  Gulch.  These 
garnets  were  obtained  while  mining  for  placer  gold,  and  the  flawless 
ones  were  sold  as  gems  at  from  10  cents  to  $5  each. 

The  majority  of  the  garnets  are  found  in  well-developed  dodecahe- 
dral  crystals  with  smooth  faces.  Small  garnets,  the  size  of  a  grain  of 
wheat,  are  abundant,  but  stones  suitable  for  cutting  into  large  gems 
are  rare.  Some  of  the  smaller  garnets  are  saved  by  the  miners  and 
sold  in  small  vials  to  tourists. 

Mr.  J.  D.  Endicott  reports  the  discovery  of  a  band  of  mica  schist 
carrying  almandine  garnets,  near  Canon  City.  Some  of  these  ^mets 
are  as  much  as  1 J  to  3  J  inches  in  diameter.  They  have  a  nch  red 
color,  and  some  have  portions  that  are  clear  and  free  from  flaws. 
About  10  pounds  of  stones  fit  for  cutting  into  small  gems  were 
obtained  at  this  locaUty  during  1907. 
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GOLD   QUARTZ. 

A  new  variety  of  gold  quartz  from  the  Quartet  mine,  Searchlight, 
Nev.,  has  been  cut  mto  small  articles,  such  as  watch  charms,  etc., 
by  Mr.  William  Petry,  of  Los  Angeles,  Cal.  A  small  specimen, 
kmdly  sent  to  the  Survey  by  Mr.  Petry,  contained  much  bright  yel- 
low free  gold  in  irr^ularly  shaped  particles  and  flakes  in  and  between 
the  grains  of  granular  quartz.  Most  of  the  quartz  appears  bright 
green  from  the  presence  of  films  and  small  masses  of  malachite  pe- 
tween  the  trains.  The  specimen  also  contained  patches  of  purplish 
stains  whicn  could  not  be  identified.  The  combination  of  colors 
makes  an  attractive  small  ornament,  though  the  presence  of  malach- 
ite with  quartz  may  give  trouble  in  producing  a  high  polish. 

JABE. 

BURMA. 

The  production  of  jade  (jadeite)  in  the  Myitkyina  district  of 
Upper  Burma  during  1906  amounted  to  2,214i  hundred  weight.* 
This  was  less  than  in  1905,  owing  to  scarcity  of  labor.     The  exports  of 

I'ade,  through  Rangoon,  however,  were  greater  and  amounted  to  2,566 
Lundredweight,  v«3ued  at  £64,433,  in  1906,  as  against  2,342  hundred- 
weight, valued  at  £43,474,  in  1905.  In  1905  there  was  a  further 
export  of  343  himdredweight,  valued  at  £2,000,  overland  to  China. 

JASPER. 

There  was  a  production  of  jasper  in  Colorado  and  southern  Cali- 
fornia during  1907.  Mrs.  Gertrude  S.  McMullen,  of  the  Southwest 
Turquoise  Company,  of  Los  Angeles,  mentions  a  vein  of  jasper  in 
San  JBemardino  Counter,  Cal,  from  which  a  specimen  was  sent  to  the 
Survey.  This  deposit  is  owned  by  the  Cracker  Jack  Bonanza  Gold 
Mining  Company.  The  jasper  has  a  dark-red  brown  or  Kver  color, 
and  is  mottled  with  many  small  gray  streaks.  The  mottled  effect 
is  due  to  a  former  brecciation  of  the  jasper,  with  a  subsequent  cementa- 
tion by  chalcedony.  Some  of  this  jasper  has  been  poKshed  by  the 
Southwest  Turquoise  Company,  and  furnishes  handsome  small 
ornamental  objects,  though  the  color  is  rather  dark  and  of  course  the 
mineral  is  expensive  to  polish  since  it  is  so  hard. 

Good  jasper  is  known  to  occur  in  the  eastern  part  of  San  Diego 
County,  Cal.,  and  from  this  region  jasper  was  obtained  during  1907. 
The  Native  Gem  Mining  Company  reports  that  abundant  material 
can  be  obtained  from  its  mine.  Mr.  Jonn  F.  Schwartz,  of  San  Diego, 
describes  some  of  the  jasper  from  Dulzura,  San  Diego  County,  as 
very  handsome;  but  he  makes  the  same  statement  as  do  others  who 
have  handled  the  CaKfomia  jasper^  that  it  is  so  hard  to  cut  as  to  ren- 
der it  doubtful  whether  the  deposits  will  be  worked  commercially. 

Mr.  Louis  J.  Deacon  describes  the  occurrence  of  smooth,  water- 
worn  pebbles  of  brick-red,  brown,  and  yellow  jasper,  associated  with 
quartz  pebbles  and  occasional  jet  black  flinty  quartz,  on  the  Dela- 
ware Bay  beach  at  Cape  May,  N .  J.  The  occurrence  is  similar  to  that 
of  the  '^pebble  beach^'  of  Kedondo,  Cal.     Both  at  Redondo  and  at 

•  Rec.  OeoL  Survey  India,  voL  36,  pt.  2, 1907. 
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Cape  May  visitors  spend  much  time  searching  for  pebbles  suitable 
for  cutting  or  for  specimens.  Mr.  A.  C.  Keck  describes  the  occurrence 
of  very  fine  red  and  green  jasper  pebbles  with  chalcedony  and  other 
gems  at  Redondo.  The  chalcedony  is  cut  and  sold  as  moonstone, 
and  the  jasper  as  bloodstone  and  sardonyx. 

OPAIi. 

UNITED  STATES. 

A  small  quantity  of  opal  was  reported  from  Oregon,  Califomiay 
Colorado,  and  North  Carolina.  That  from  Oregon  was  probably 
from  the  deposit  in  the  eastern  part  of  the  State,  a  few  nmes  below 
the  town  of  Durkee,  described  by  Dr.  Kunz*  as  occurring  in  cavities 
in  rhyolite  tuflF.  The  opal  from  CaUfomia  came  from  the  deposits 
in  San  Bernardino  County,  about  20  miles  northwest  of  Barstow. 
Small  pieces  of  precious  opal  and  handsome  specimen  and  orna- 
mental material  nave  been  found  here.  Some  or  the  latter  variety 
obtained  by  Mr.  C.  O.  Johnson  is  described*  as  dark  red  jasper 
rtreaked  with  semi-opal.  Mr.  J.  D.  Endicott  reports  the  discoverv 
of  lechosos  or  milky  opal  in  the  water- worn  travels  in  the  foot-hills 
south  of  Canon  Citv,  Colo.  Opal  in  North  Carolina  was  limited  to 
one  specimen  of  lechosos  or  milky  opal  found  in  the  southern  part  of 
Iredell  County  by  Mr.  J.  T.  Cashion. 

NEW  SOUTH  WALES. 

The  production  of  opal  in  New  South  Wales  is  still  largely  from 
the  White  CUfi's  division.*^  New  grounds  have  been  opened  in  the 
neighborhood  of  White  Cliffs  and  near  Bunker,  or  Gemville.  The 
ranges  along  the  White  Cliffs  are  still  improspected,  though  it  is 
thought  they  contain  rich  deposits  of  opal.  Tnere  was  an  mcrease 
in  production  from  Wallangulla  and  Lightning  Ridge,  in  Walgett 
division.  The  production  of  opal  from  1890  to  1906  is  given  as  £989,- 
099.  The  largest  productions  were  £135,000  in  1899  and  £140.000 
in  1902.  The  production  for  1906  amounted  to  £56,000,  of  which 
about  £50,000  came  from  White  Cliffs. 

HUNGARY. 

The  opal  mines  of  upper  Hungary  were  advertised  in  1907  for  lease 
for  a  period  of  ten  years  **  or  longer,  or  to  be  sold  bv  the  Government, 
At  the  same  time  about  30,000  carats  of  polished  precious  opal  de- 
posited wath  the  exchequer  was  to  be  put  up  for  sale. 

PERIDOT. 

Peridot  was  produced  in  1907  in  the  northeastern  part  of  Arizona 
and  the  northwestern  part  of  New  Mexico.  The  output  camBy  as 
usual,  chiefly  from  the  Indian  reservations,  where  the  stones  were 

fathered  by  the  Indians  and  traded  at  different  points.     Mr.  J.  L. 
[ubbell  reports  a  quantity  of  peridot  gathered  from  the  surface 
on  the  Ziltsusayan  tiutte,  aoout  20  miles  northeast  of  Ganado,  Ariz. 

a  Mineral  Resources  U.  8.  for  1905,  U.  8.  Oeol.  Survey,  1906,  p.  1247.  • 

6  San  Diego  News,  January  23, 1908. 

rAnn.  Rept.  Dept.  of  Mines,  New  South  Wales,  1906,  p.  53. 
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PETRIFrED  WOOD. 

Petrified  wood  occurs  at  a  number  of  localities  in  the  Western 
States.  Mr.  W.  C.  Hart  reports  the  sale  of  some  5,000  pounds  during 
1907,  obtained  from  El  Paso  Coimty,  Colo.  Mr.  Samuel  Scott  report! 
that  agatized  and  jasperized  wood  is  plentiful  in  the  Dakota  sandstone 
formation  aroimd  the  Black  Hills.  This  material  is  not  used  at  the 
present  time.  The  beautiful  petrified  wood  from  the  petrified  forests 
of  Arizona,  near  Adamana,  is  carried  oflF  in  some  quantity  each  year 
as  specimens  and  souvenirs  by  tourists.     The  specimens  taken  are 

f generally  Kmited  to  a  few  pounds  in  weight,  and  some  of  them  are 
ater  polished  for  ornamental  purposes. 

PHENACITE. 

A  small  Quantity  of  phenacite  was  reported  from  Bald  Face  Moun- 
tain, Stonenam,  Maine,  by  Messrs.  Bickford  Brothers,  of  Norway, 
Maine,  and  by  Mr.  Leon  ^en.  Part  of  this  was  gem  material  and 
part  specimen  material  consisting  of  crystals  attached  to  quartz 
crystals. 

QUARTZ. 

The  quartz  produced,  including  rock  crystal,  smoky,  citrine,  ruti- 
lated,  and  tourmalinated  quartz,  came  from  California,  Colorado, 
North  Carolina,  Maine,  Pennsylvania,  and  Connecticut.  In  the  first 
four  States  mentioned  the  quartz  came  from  mines  or  regions  around 
mines  noted  for  their  beautiful  gems,  as  tourmaline,  beryl,  emerald, 
kunzite,  and  hiddenite.  A  sm^  quantity  of  rutilated  quartz  was 
obtained  from  the  mines  near  Hiddenite,  Alexander  County,  N.  C, 
and  in  the  adjoining  county  of  Iredell.  Of  much  interest  is  the  polish- 
ing of  a  large  crystal  sphere  by  the  Catalina  Novelty  Company,  of 
Avalon,  Cal.  This  sphere  is  reported  to  be  six  inches  in  oiameter 
and  quite  perfect.*  According  to  a  press  report,*  it  is  19  inches  in 
circumference  and  weighs  11  pounds.  The  crystal  from  which  it  was 
cut  was  found  in  Riverside  (Jounty,  Cal.  The  value  of  the  sphere  is 
placed  at  S3,300. 

Mr.  Louis  J.  Deacon  mentions  the  occurrence  of  clear,  pellucid 
quartz  pebbles,  called  "Cape  May  diamonds,"  on  the  Delaware  Bay 
beach  at  Cape  May,  N.  J.  These  pebbles  are  gathered  by  visitors, 
who  have  them  cut  as  souvenirs. 

Consul-General  G.  E.  Anderson,  of  Rio  de  Janeiro,  states  that  the 
foreign  demand  for  large-size  quartz  crystals  for  optical  work  is  quite 
variaole.*^  The  value  of  the  exports  of  such  crystals  from  Brazil 
amounted  to  $16,103  in  1904,  $18,132  in  1905,  and  $10,553  in  1906. 
The  fluctuations  are  due  in  part  to  variations  in  supply.  The  best 
crystals  come  from  a  belt  extending  from  the  central  portion  of  Sfio 
Paulo  through  Goyay  and  the  western  portion  of  the  State  of  Minas. 
The  price  given  as  the  average  for  the  exports  during  1906  was  42 
cents  per  kilogram. 

ROSE  QUARTZ. 

There  was  a  large  production  of  rose  quartz,  amounting  to  51,300 
pounds,  from  South  Dakota  and  Colorado.  The  largest  production 
was  from  South  Dakota,  from  the  Red  Rose  vein,  7  miles  southeast 
of  Custer.     The  whole  output  was  not  sold  during  1907,  however. 

a Penozial  letter.    ^Jewelera'Circ.  Weekly,  Deoember 25, 1907.    oD«il^O»A.Bxsv^A.,K?Qa(s;»^.*£L>^»SV« 
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Mr.  Samuel  Scott  reports  rose -quartz  in  a  number  of  localities  in 
Custer  and  Pennington  counties,  8.  Dak.,  though  the  deposits  are 
not  worked.  Mr.  J.  D.  Endicott  reports  the  discovery  of  a  ledge  of 
unusually  dark-colored  transparent  rose  quartz  6  miles  north  of  Texas 
Creek,  Fremont  County,  Colo.  The  ledge  is  said  to  outcrop  promi- 
nently on  a  moimtain  side  for  a  length  of  125  feet  through  a  neight 
of  30  feet.  It  occurs  in  the  midst  of  pegmatite.  This  deposit  is  oe- 
ing  operated  by  C.  A.  Beghtol  &  Co.,  and  it  is  expected  will  yield 
much  fine  material.  Mr.  Prank  H.  Jackson,  of  Los  Angeles,  reports 
the  occurrence  of  a  vein  of  fine  rose  quartz  in  Hemet  VaSey,  20  miles 
southeast  of  Hemet,  Riverside  County,  Cal.  The  vein  is  said  to  be 
from  6  inches  to  3  feet  thick,  and  the  material  could  be  obtained  by 
the  ton.  Rose  quartz  occurs  in  numerous  pegmatite  bodies  associ- 
ated with  the  gem  miaerals  of  southern  Caliromia. 

RUBY. 

NORTH  CAROLINA. 

Interest  in  the  ruby  deposits  along  Caler  Fork  of  Cowee  Valley, 
Macon  County,  N.  C,  has  been  revived  through  operations  of  the 
United  States  Ruby  Mining  Company.  This  company  has  imder- 
taken  to  develop  the  ruby  m  the  matrix  lead  previously  located  at 
"In  Situ  Hill''  m  the  vaUey,  and  expects  to  wash  the  ruby-bearing 
gravels  left  unworked  during  former  mining  operations,  ^or  a  dis- 
tance of  over  2  miles  rubies  have  been  found  in  the  creek  gravels, 
much  of  which  has  been  worked.  The  gem-bearing  gravels  fie  both 
above  and  below  the  company's  headquarters  at  the  mouth  of  Dalton 
Branch.  Good  rubies  have  Been  found  in  the  creek  gravels  about  a 
mile  above  the  mouth  of  Dalton  Branch  as  far  as  "In  Situ  Hill." 
This  hill  is  merely  the  end  of  a  ridge  or  spur  which  extehds  from  the 
mountains  on  the  south  side  of  the  valley  down  close  to  the  creek. 

In  the  report  of  Mr.  C.  Barrington  Brown,  in  1896,  to  the  American 
Prospecting  and  Mining  Company  on  the  ruoy  mine  of  Cowee  Valley, 
the  rubies  are  described  as  generally  of  good  color,  many  resembling 
the  true  pigeon-blood  ruby  of  Burma.  Some  of  them  have  bluish 
borders,  which  give  them  a  magenta  tint.  Pratt  and  Lewis  *  state  that 
some  large  gems — 3  or  4  carats  in  weight — of  good  color  and  trans- 
parency ana  free  from  inclusions,  have  been  found.  Though  foimd 
m  less  quantity,  the  color  and  quality  of  these  stones  equal  the  Burma 
rubies.  Some  of  the  Cowee  Valley  rubies  contain  inclusions  of  rutile. 
ilmenite,  garnet,  etc.,  or  are  silky  or  badly  flawed.  Much  pink  and 
red  corundum,  some  of  it  approaching  the  ruby  in  color  and  quaHty, 
is  associated  with  the  ruby.  The  concentrates  obtained  in  washing 
for  ruby  contain  red,  pink,  bluish,  gray,  and  yellowish  corundum, 
ilmenite,  rutile,  cyanite,  red  and  pink  or  rhodoKte  garnet,  small  zircon 
crystals,  ouartz,  feldspar,  etc.  In  the  New  York  office  of  the  United 
States  Ruby  Mining  Company  an  admirable  display  of  ruby  and  ruby 
corundum,  as  well  as  specimens  of  ruby  matrix  material,  has  been 
arranged  by  Mr.  Alfred  H.  Smith. 

During  1907,  Mr.  N.  E.  Isbell,  of  the  United  States  Rubv  Mining 
Company,  constructed  a  new  ditch  to  carry  the  creek  from  above  "In 
Situ  Hill"  along  the  opposite  hillside,  where  it  could  be  tapped  for 

a  Pratt.  J.  n.,  and  Lewla,  V.  L.,  Corandum  and  the  peridotltM  of  western  North  Carolina:  Oeol. 
ffurvey  North  CaroliDA,  voL  1, 1906,  pp.  180-18^ 
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pressure  for  hydrauKc  purposes.  This  ditch  was  extended  to  a  point 
opposite  the  mouth  of  JDalton  Branch,  where  a  fall  of  nearly  100  feet 
could  be  obtained  to  hjdrauUc  the  bottom  lands  below.  Another 
reason  for  the  construction  of  the  ditch  was  the  hope  that  by  turning 
the  creek  from  its  bed  close  to  "In  Situ  Hill"  the  now  of  water  in  the 
shaft  on  the  ruby  matrix  would  be  diminished  and  the  surrounding 
mud  become  harder.  A  20-horsepower  engine  with  a  rotary  centri^ 
ugal  pump  and  bucket  elevator  were  installed  to  assist  in  sinking  the 
shaft  and  driving  a  crosscut  from  the  bottom  through  the  soft  ground. 
The  matrix  in  which  the  ruby  corundum  occurs,  and  in  which  genu- 
ine rubies  are  said  to  have  been  found,  consists  of  hornblende  gneiss 
and  pegmatite  in  hornblende  gneiss.  The  pegmatite  occurs  in  small 
streaks  and  lens-shaped  pockets  from  an  inch  or  two  to  a  foot  thick, 
roughly  conformable  with  the  bedding  of  the  inclosing  hornblende 

fneiss.  Both  the  pegmatite  and  the  hornblende  gneiss  are  very 
adly  decomposed  at  the  surface.  The  feldspar  of  the  pegmatite 
has  largely  passed  into  kaolin,  while  the  hornblende  gneiss  has  altered 
to  the  jrellowish  brown  earth  characteristic  of  the  saprolite  of  that 
rock,  with  hydromica  and  black  spots  where  small  garnets  have 
rotted  away  throughout.  That  this  weathering  extencfc  to  a  depth 
of  over  30  feet  is  shown  by  the  material  removed  from  a  shaft  of  tnat 
depth.  The  strike  of  the  country  rock  at  ''In  Situ  Hiir'  is  north  of 
east,  with  a  high  dip  to  the  southeast.  A  dike  of  hard  unaltered  horn- 
blende eclogite  outcrops  in  the  bottom  of  the  valley,  a  few  feet  north 
of  the  ruby  matrix,  and  can  be  traced  to  the  east  and  west  some  dis- 
tance. The  hornblende  gneiss  saprolite  contains  parallel  streaks  of 
mica-gneiss  saprolite  included  in  it. 

In  some  of  the  pockets  of  decomposed  pegmatite  translucent  pink 
to  lilac  colored  corundum  is  very  abundant,  both  in  fairly  large  well- 
formed  crystals  and  in  small  fragments.  Red  and  ruby  colored 
corundum  is  less  plentiful,  and  but  tew  crystals  of  gem  quality  have 
been  found  in  the  pegmatite  bodies  so  far.  Portions  of  the  hornblende 
saprolite  inclosing  the  pegmatite  carry  small  translucent  corundum 
crystals  and  fragments,  some  of  rich  red  color  in  small  pockets  of  soft 
wnite  material.  These  were  probably  small  masses  of  pegmatite 
which  have  decomposed,  though  they  might  possibly  represent  the 
decomposition  products  of  former  corundum  crystals.  From  the 
few  specimens  of  matrix  seen  by  the  writer,  it  appeared  that  the 
corundum  associated  with  larger  bodies  of  pegmatite  is  inclined  to 
be  of  a  lighter  color — pink  or  filac — than  the  ncher  red  stones  in  the 
hornblende  rock  alone,  or  where  pegmatite  is  less  prominent. 

INDIA. 

Burma, — The  production  of  ruby,  sapphire,  and  spinel  by  the 
Burma  Ruby  Mines  Company  during  the  year  ended  with  February 
28,  1907,^  amoimted  to  326,855  carats,  valued  at  £95,540,  as  com- 
pared with  £88,340  in  1906.  Of  the  total  value  of  the  output,  ruby 
amounted  to  £93,023,  sapphire  to  £1,132,  and  spinel  to  £1,385.  The 
net  profits  of  the  company  amounted  to  £15^160  after  deducting  a 
tax  of  £6,819  paid  to  the  government  of  India.''  During  the  year, 
1,890,944  trucks  of  ruby  earth  were  washed,  at  a  cost  of  7.7  pence 
per  truck,  as  compared  with  1,773,129  trucks  at  8.1  pence  in  1906. 

a  Reo.  Geol.  Survey  India,  vol.  36,  pt.  2, 1907.         »  Jewelers'  Clro,  Weekly,  SepUnl)er  2^  1907. 
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SAPPHIR13. 

MONTANA. 

There  was  much  activity  in  sapphire  mining  in  Montana  during 
1907,  with  a  consequent  large  production,  both  of  the  yogo-blue 
sappiiires  and  of  the  varicolored  sapphires  found  in  other  parts  of 
the  State.  Two  large  companies  operated  mines  containing  blue 
sapphire  in  its  original  matrix,  and  two  other  large  companies  and 
sm«fller  or  individual  producers  worked  auriferous  placer  deposits 
containing  varicolored  sapphires.  The  blue  sapphire  in  matrix  was 
worked  in  the  Judith  River  region,  in  Fergus  County,  at  points  about 
11  and  13  miles  west-southwest  of  Utica,  oy  the  New  Mine  Sapphire 
Syndicate  and  the  American  Sapphire  Company.  Placer  deposits  of 
varicolored  sapphires  were  operated  on  the  head  of  Dry  Cottonwood 
Creek,  Deerlooge  County,  by  the  Variegated  Sapphire  Company,  and 
along  the  West  Fork  of  Kock  Creek,  in  Granite  Coimty,  by  the  Amer- 
ican Gem  Mining  Syndicate.  A  little  mining  was  done  and  a  few 
finds  reported  from  the  auriferous  sapphire  deposits  along  the  Mis- 
souri River,  below  Helena,  once  so  extensively  worked. 

Yoao  Hue  sappTiires, — The  blue  sapphires  of  Fergus  County,  often 
called.  '' Yogo  sapphires,''  occur  in  a  dike  of  basic  igneous  rock  *  cut- 
ting nearly  perpendicularly  across  the  bedded  Kmestone  country  rock. 
The  dike  crosses  the  canyon  of  Yogo  Creek  (the  north  fork  of  Judith 
River)  and  the  rolling  country  sloping  eastward  from  the  crest  of 
Yogo  Canyon  to  the  bottom  lands  of  Jumth  River,  a  distance  of  nearly 
4  miles.  The  limestone  coimtry  rock  belongs  to  the  Madison  lime- 
stone formation  of  Carboniferous  age,  as  mapped  by  W.  H.  Weed.* 
This  formation  is  oyer  1,000  feet  thick,  and  consists  of  thinly  bedded 
strata  of  light-grayish  limestone  which  dip  rather  gently  to  the  east. 
There  are  a  few  minor  folds  in  the  Umestone,  some  of  which  can  be 
seen  in  the  walls  of  Yogo  Canyon  near  the  mine  of  the  American 
Sapphire  Company.  The  sapphire-bearing  dike  is  slightly  sinuous 
and  has  a  strike  a  Uttle  north  of  east  with  a  nearly  vertical  dip.  In 
the  canyon,  however,  it  seems  to  split  up  into  two  or  more  parts 
(one  of  which  pinches  out  in  the  limestone)  or  to  be  intersected  by 
another  dike.  The  thickness  of  the  main  dike  throughout  its  kaown 
length  varies  from  2  to  over  14  feet. 

Ine  rock  of  the  sapphire-bearing  dike  has  been  described  by  Prof. 
L.  V.  Pirsson.  When  fresh  and  imaltered  it  has  a  dark-gray  color 
with  a  greenish  or  bluish  cast.  The  principal  constituents  are  biotite 
mica  and  pyroxene,  of  the  diopside  variety,  with  minute  and  large 
inclusions  of  calcite,  quartz,  pyroxene,  and  pyrite.  Some  of  the 
biotite  occurs  in  phenocrysts  of  2  or  3  mm.  diameter,  though  the 
greater  part  is  in  small  shining  flakes,  thickly  scattered  through  the 
rock.  The  gUstening  scales  of  biotite  and  some  of  the  inclusions  are 
the  principal  constituents  that  can  be  recognized  in  hand  specimens. 
The  inclusions  of  calcite  and  quartz  are  surrounded  by  reaction  rims 
of  pale  and  sometimes  bright  emerald  green  pyroxene.  This  pyroxene 
sometimes  occurs  scattered  through  the  smaller  inclusions,  or  even 
constitutes  the  mass  of  them.  The  dike  rock  contains  numerous 
seams  and  veinlets  of  calcite  and  quartz  as  well  as  large  inclusions 

a  Somewhat  fully  described  by  Weed  and  Pirsson:  Twentieth  Ann.  Rept.  U.  8.  Oeol.  8ary«T,pt.3 
J8ff8-99,  pp.  454-459  and  65^-557. 
bOeol^o  AtJaa  U.  S.,  foUo  66  [Little  9«lt  Moimtainsl  U.  8.  Geol.  Survey,  189a 


PBECIOUS  STONES.  817 

of  limestone.  Pyrite  in  crystals  and  agglomerations  of  crystals  is 
scattered  through  the  rock.  This  pyrite,  along  with  some  pseudo- 
morphous  limonite,  is  separated  from  the  rock  along  with  the  sapphires 
and  constitutes  the  greater  part  of  the  concentrates  obtamed  in 
washing  for  the  latter.  In  tnin  section  under  the  microscope  the 
biotite  IS  strongly  pleochroic,  varying  from  almost  colorless  to  a  strong 
clear  brown  color.  It  occurs  aoundantly  in  ragged  shreds  through 
the  rock,  rarely  with  crystal  form,  and  contains  small  apatite  crystal. 
The  pyroxene  is  pale  greenish  to  colorless  and  belongs  to  the  variety 
diopside.  It  contains  mmierous  inclusions  which  may  originally  have 
been  glass.  No  feldspars  have  been  observed  in  the  rock,  though  a 
kaoUn-like  substance  m  the  interstices  may  represent  a  decomposed 
mineral,  as  leucite  or  analcite,  especially  since  the  rock  resembles  a 
known  oasic  analcite  basalt. 

The  sapphires  are  scattered  through  the  lamprophyre,  none  having 
been  observed  associated  with  the  limestone  inclusions.  One  sapphire 
crystal  was  seen  embedded  in  a  mass  of  heavily  pyritized  lampropnyre. 
It  is  thought  the  sapphires  formed  by  the  crystalKzation  of  an  excess 
of  alumina  dissolvea  m  the  lamprophyre  magma.  The  source  of  this 
alimiina  is  supposed  to  be  in  the  shales  of  the  several  thousand  feet 
of  older  formations,  imderlying  the  thousand  feet  of  Madison  Ume- 
stone  through  which  the  d.ike  cuts.  During  the  intrusion  through 
the  shales  fragments  were  torn  off  and  floated  up  with  the  magma, 
by  which  they  were  eventually  dissolved.  When  tne  magma  began  to 
solidify  the  excess  of  alumina  separated  out  in  the  form  of  sapphire. 
The  sapphires  crystallized  out  before  the  magma  completely  sonoified. 
for  some  of  them  were  badly  etched  and  corroded  by  a  partial 
reabsorption  by  the  magma  after  formation.  Included  fragments  of 
limestone  taken  in  at  higher  levels  were  acted  on  to  varying  degrees 
by  the  magma.  Smaller  masses  were  metamorphosed  to  crystallized 
calcite,  and  nearly  all  were  surroimded  by  diopside  rims  formed  by 
the  reaction  on  the  magma. 

The  sapphires  range  in  size  from  minute  crystals  up  to  4  or  5  carats. 
Rarely  crystals  of  8  or  10  carats  are  found,  the  majority^  however, 
weigmng  under  3  carats.  A  large  quantity  of  small  sapphire,  classed 
as  "culls,"  is  obtained.  This  material  is  m  great  demand  for  watch 
jewels,  for  which,  through  the  flattened  form  of  many  of  the  crystals, 
it  is  especially  suitable.  The  color  of  the  Yogo  sappnire  ranges  from 
a  light  olue  to  the  rich  characteristic  "cornflower"  blue  of  the  oriental 
sapphire.  They  make  a  beautiful  gem  and  are  highly  prized  for  their 
color  and  brilliancy.  Probably  over  90  per  cent  of  the  sapphire  is 
of  good  blue  color  and  gem  quality,  the  remainder  being  grayish  or 
of  poor  color.  Occasional  purplish-colored  gems  are  foimd.  The 
Yogo  sapphires  occur  in  rough  crystals  whose  common  forms  are  the 
base  and  a  rare  rhombohedral  face  x(3032).^  The  basal  planes  are 
roughly  striated  parallel  to  their  intersection  with  the  rhombohedron 
faces.  A  repeated  development  of  the  base  and  rhombohedron  is 
not  uncommon.  The  basal  planes  are  badly  etched  on  some  crystals, 
the  etched  figures  generally  showing  a  rhombohedral  symmetry  ana 
several  being  sometimes  grown  together. 

New  Mine  Sapphire  Syndicate. — ^The  writer  wishes  to  acknowledge 
the  courtesy  shown  and  the  assistance  rendered  him  by  Mr.  C.  T. 

a  Pratt,  J   H.,  Cnrstallography  of  the  Montana  Bapphlres:  Am.  Jour.  ScL,  4tli  ser.,  voL  4, 1807,  pp. 
34-428. 
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Gadsden,  superintendent,  at  the  time  of  his  visit  to  the  mine  of  the 
New  Mine  Sapphire  Syndicate.  The  earlier  mining  operations  of  the 
New  Mine  Sapphire  Syndicate  consisted  chiefly  of  open  cuts,  of  which 

Erobably  nearly  a  mile  were  made  along  the  outcrop  of  the  sapphire- 
earing  dike.  These  cuts  were  from  10  to  60  feet  deep,  in  one  nlace 
the  dike  material  being  removed  to  a  depth  of  90  feet.  The  walls  of 
the  cuts  were  held  apart  by  stulls  as  need!ed.  At  present  the  sapphire 
ore  is  all  obtained  from  underground  workings.  The  latter  consist 
of  a  diaft  100  feet  deep  with  drifts  in  each  direction  from  the  bottom. 
The  shaft  is  located  in  a  smaller  coulee  or  valley  crossing  the  dike. 
The  west  drift  is  about  2,000  feet  long  and  nearly  200  feet  below  the 
surface  of  the  hill  on  the  west  of  the  coulee,  while  the  levels  above  and 
one  of  the  stopes  reach  nearly  to  the  bottom  of  the  90-foot  open  cut 
in  this  hill.  The  east  drift  was  carried  nearly  800  feet,  with  stopes 
above  at  varying  intervals.  At  one  place  in  this  drift  the  dike  has 
been  stoped  out  to  the  surface.  The  nature  of  the  dike  as  exposed  in 
these  workii^  is  variable  in  both  richness  and  size.  Nearly  barren 
places  occur  in  the  dike  where  the  latter  seems*  to  be  choked  with 
limestone,  between  the  fragments  of  which  there  is  but  Uttle  dike 
material.  The  barren  places  commonlv  occur  where  the  dike  pinches 
down  to  smaller  dimensions,  which  changes  in  size  were  doubtless 
caused  by  the  jamming  of  limestone  fragments  included  in  the  magma 
in  the  narrower  parts  of  the  fissure  at  the  time  of  intrusion.  In  places 
the  walls  of  the  dike  are  rough  where  the  edges  of  the  limestone  strata 
were  broken  during  the  fissuring  and  fragments  were  torn  off  by  the 
intrusion  of  the  dike.  Jagged  furrows  or  elbows  in  the  limestone 
walls  show  where  such  fragments  were  torn  off.  In  some  places  a 
single  flat  bedding  plane  of  the  limestone  or  steps,  including  several 
beos,  form  the  bottom  of  these  furrows,  which  are  somewhat  wedge- 
shaped  toward  the  top. 

Cfontrary  to  reports  circulated  during  1906  that  the  work  of  this 
company  was  hindered  by  the  diflBculty  of  disposing  of  the  waste  and 
slums  from  the  sapphire  washing,  a  larger  supply  of  ore  was  mined 
and  treated  during  1907  than  ever  before.  Instead  of  containing 
chemicals  injurious  to  vegetation,  as  claimed  by  some  of  the  ranchers 
along  the  river  below  the  mine,  the  slums  have  been  shown  actuallv 
to  improve,  for  raising  crops,  the  lands  on  which  they  are  turned. 
Analysis  of  the  slum  is  also  reported  to  show  the  presence  of  nitrates 
and  phosphates,  which  are  helpful  to  any  crop  growth.  To  test  this, 
Mr.  C.  T.  Gadsden,  superintendent  of  the  mine,  turned  the  water 
carrying  the  slums  over  portions  of  the  ranch  land  owned  by  Uie 
company.  Oats,  alfalfa,  and  vegetables  were  successfully  grown, 
both  where  the  slums  were  turned  over  crops  already  planted  and 
where  the  vegetables  were  planted  directly  in  thick  deposits  of  slum. 
In  each  case  vegetation  was  most  luxuriant  where  the  slum  waa 
thickest.  The  coarser  sands  from  the  sapphire  washings  were 
removed  by  a  sand  trap  from  the  sluice  ditches,  where  the  grade  was 
low,  to  keep  the  latter  from  clogging  up.  This  was  accomplished 
automatically  hj  a  simple  device  operated  by  an  undershot  water- 
wheel  in  the  sluice. 

In  some  respects  the  method  of  separating  the  sapphires  from  their 

matrix  is  similar  to  that  of  separating  diamonds  from  the  ''blue 

earth''  of  South  Africa.     Near  tne  surface  and  to  a  depth  of  20  feet 

and  more,  the  dike  rock  was  decomposed  by  weathering  to  a  yellowi&li 
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clay,  from  which  the  sapphires  were  readily  washed.  As  the  work 
was  carried  deeper,  the  dike  rock  was  less  altered  and  hard,  so  that  it 
has  been  found  necessary  to  disintegrate  it  in  some  way  before  wash- 
ing. This  is  accomplished  by  exposing  piles  of  ore  to  the  weather 
with  occasional  wettings.  The  action  of  moisture  and  air,  aided  by 
the  frequent  freezings  and  thawing  of  the  winter  climate,  soon  starts 
the  slacking  and  disintegration  of  the  lumps  of  ''blue,"  as  the  ore  is 
called.  The  disintegration  is  carried  out  on  inclined  floors  or  settling 
rounds,  where  the  ore  is  deposited  after  removal  from  the  mine. 
After  an  exposure  of  several  months,  a  large  stream  of  water  is  turned 
on  the  piles  of  "blue,"  which  are  forked  over  at  the  same  time.  The 
disintegrated  surfaces  of  the  lumps  are  washed  off  and  down  through 
a  sluice  along  with  other  loose  disintegrated  material.  This  leaves 
tiie  "blue"  m  apparently  hard  fresh  lumps,  which,  however,  soon 
begin  to  disintegrate  and  crumble  again.  The  material  in  the  sluice 
is  carried  over  a  set  of  riffles  to  a  settling  dam,  where  the  lump  material 
brought  down  undergoes  further  disintegration.  From  the  first 
settluig  dam  the  "blue"  is  washed  down  over  riffles  to  a  second,  for 
final  disintegration. 

The  sluices  are  made  of  board  and  have  iron-plate  bottoms.  Iron 
riffles  are  placed  at  the  proper  places  in  the  sluice  to  catch  the  sap- 
phires, ana  clean-ups  are  made  four  or  more  times  in  twenty-four  hours. 
The  concentrates  are  separated  in  a  rocker  sieve  into  three  sizes,  and 
each  grade  is  panned  down  closer  over  a  wooden  tank.  The  oversize  left 
on  a  screen  of  |-inch  mesh  is  carefully  examined  for  large  sapphires 
before  discardii^.  The  contents  of  the  tank  in  which  the  panning  is 
done  receive  further  treatment  on  screens  of  two  different  meshes 
from  those  first  used.  Sapphires  are  picked  up  by  hand  from  the 
coarse  sizes  of  concentrates  before  shipping.  The  small  sizes  con- 
taining the  cuUs  for  watch  jewels  are  shipped  in  the  rough.  All 
the  sapphires  go  to  the  company's  office  in  London  for  cutting  and 
marketing. 

American  Sapphire  Clompany. — ^Through  the  courtesy  of  Messrs. 
John  T.  Morrow  and  C.  H.  JBurr,  consulting  and  attendant  engineers 
for  the  American  Sapphire  Company,  the  writer  was  shown  through 
the  plant  of  that  companv  and  was  assisted  in  the  preparation  of  tne 
following  notes.  The  plant  of  the  American  Sapphire  Company, 
operating  on  the  same  gem-bearing  dike  as  the  New  Mine  Sapphire 
Syndicate,  is  located  in  the  canyon  of  Yogo  Creek.  The  early  work 
bj  former  owners  on  this  portion  of  the  sapphire-bearing  dike  con- 
sisted of  shafts  and  openings  on  the  east  side  of  the  canyon.  Some 
of  Uiese  were  near  the  edge  of  the  bench  land  above,  and  others  in 
the  canyon  walls.  Prospects  and  shafts  were  also  made  across  Yogo 
Canyon  and  along  a  tributary  gulch  to  the  west.  Three  different 
dikes  are  reported  to  have  been  located.  One  of  these,  in  the  bottom 
of  the  tributary  canyon,  was  opened  several  years  ago  by  a  shaft 
about  100  feet  deep,  and  good  sapphire  ore  was  found. 

The  niiniTig  of  the  dike  rock  by  the  present  company  is  accom- 
plished by  dnfts  with  stopes  under  the  cliff  on  the  east  side  of  the 
canvon  and  a  shaft  at  the  mouth  of  the  drift  a  Uttle  above  the  bottom 
of  the  canyon.  This  shaft  was  about  70  feet  deep  in  September,  1907, 
and  in  pay  ore.  It  was  reported  that  the  deptn  was  about  100  feet 
early  in  1908,  and  that  the  shaft  was  equippea  with  an  electrical  hoist 
capable  of  sinking  to  1;000  feet.    The  level  of  the  working  in  ib^ 
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canyon  is  about  265  feet  below  the  mouth  of  the  old  shaft  on  the  cliff. 
The  main  drift  has  been  carried  to  the  east  nearly  500  feet,  with  many 
hundred  feet  of  levels  and  stopes  above.  The  dike  is  somewhat 
irregular  in  shape  and  contains  alternate  rich  and  barren  portions. 
The  latter  seem  to  be  due,  in  places,  to  abundant  inclusions  of  lime- 
stone, while  in  other  places  the  dike  pinches  around  projecting  por- 
tions of  the  limestone  waUs.  The  outcrop  of  the  dike  in  the  foot  of 
the  canyon  wall  was  not  at  first  located,  smce  it  was  rather  indefinite 
and  was  partly  covered  with  large  blocks  of  talus.  A  crosscut  tunnel 
was  driven  from  the  north  side  until  the  dike  was  located,  and  from 
this  the  main  drift  was  carried  eastward  on  the  one  side,  and  the  dike 
traced  to  its  outcrop  in  the  canyon  wall  on  the  other.  A  large  body 
of  pay  rock,  apparently  over  45  feet  wide,  was  located  by  the  cross- 
cut and  drirt.  Though  the  relation  of  this  ore  body  to  the  dike  was 
not  definitely  known  at  the  time  of  the  writer's  visit,  it  seemed  to 
cut  across  the  regular  dike  with  a  dip  of  about  40°  to  the  east.  No 
definite  hanging  wall  had  been  located,  though  the  pay  streak  was 
about  12  feet  thick  from  the  foot  wall.  This  body  of  ore  had  been 
brecciated  and  the  broken  masses  squeezed  into  slickensided  lenses. 

The  mine  is  equipped  with  a  track  running  to  the  Tnill  near  by. 
The  track  is  protected  between  these  points  by  a  shed,  in  order  that 
severe  weather  may  not  interfere  with  operations.  The  ore  is  handled 
in  steel  dump  cars  of  improved  pattern. 

The  method  of  treating  the  sapphire  ore  is  auite  different  from  that 
used  by  the  New  Mine  Sapphire  Syndicate,  tne  ore  receiving  special 
mill  treatment  soon  after  mining.  It  has  been  foimd  that  over  50 
per  cent  of  the  ore  removed  by  blastinjg  is  fine  enough  for  miHing 
without  disintegration  by  weathering.  The  ore  direct  from  the  mine, 
after  passing  through  4-mch  grizzlies,  is  digested  with  water  in  heavy 
revolving  screens.  The  latter  discharge  tmee  classes  of  material,  the 
fines  or  slimes,  which  are  immediately  discarded,  the  oversize  or 
material  still  in  lumps,  which  is  saved  for  further  treatment,  and  the 
digested  matter  ready  for  sizing  and  concentration.  Tne  lump 
material  is  left  in  stock  piles  to  weather  for  a  period  of  several  months, 
by  which  time  it  is  readily  digested  in  the  revolving  screens  and  con- 
centrated. After  sizing,  the  digested  material  is  concentrated  on 
Woodbury  jigs  arranged  to  treat  three  sizes,  three-fourth  and  three- 
eighth  inch  and  6-mesh.  Two  jigs  are  run  in  series  for  safety. 
These  jigs  were  handUng  about  75  tons  in  a  day  of  seven  and  one- 
half  hours  at  the  time  of  the  visit,  though  from  200  to  225  tons  could 
be  treated  in  twenty-four  hours. 

The  concentrates  from  the  jigs,  in  rare  cases,  run  as  high  as  30  per 
cent  sappliire,  5  to  10  per  cent  being  more  common.  The  concen- 
trates containing  the  watch- jewel  sizes,  or  culls,  are  treated  on  a 
Blake-Morscher  electrostatic  concentrator  and  their  grade  brought 
up  to  between  50  and  90  per  cent  sapphire.  The  final  cleaning,  as 
with  the  larger  sizes  suitable  for  cuttmg,  is  accomplished  by  hand 
picking.  In  filling  hurry  orders  this  cleaner  is  ot  value,  since  it 
enables  a  large  quantity  of  sapphire  to  be  selected  much  more  quickly 
than  could  be  done  by  hand  alone.  On  the  other  hand,  part  of  the 
sapphire  goes  over  with  the  tailings,  which  require  more  laoor  to  pick 
over  than  the  original  concentrates. 

The  operations  of  the  American  Sapphire  Company  have  not  yet 
reached  the  capacity  of  the  plant,  since  much  Ume  has  been  con- 


PEEOIOUS  STONES.  821 

sumed  in  perfecting  the  method  of  concentration  in  use  and  in 
exploratory  work  in  the  mine.  The  production  of  sapphires  suitable 
for  cutting  amoimted  to  over  100,000  carats  between  April  and 
December  of  1907.  In  addition,  several  thousand  oimces  of  culls  for 
watch  jewels,  bearings,  and  instruments  of  precision,  were  obtained 
at  the  same  time. 

Variegaied  SappMre  Company. — The  auriferous  placer  sapphire 
deposits  on  Dry  Cottonwood  Creek,  16  miles  N.  70®  E.  of  Anaconda, 
were  exploited  with  a  dredge  during  1907  by  the  Variegated  Sapphire 
Company  imder  the  management  of  Mr.  William  Dodd.  The  deposits 
are  located  at  an  elevation  of  over  6,000  feet,  nearly  1,500  feet  above 
the  valley  of  Deerlodge  River,  to  which  Dry  Cottonwood  Creek  is 
tributary.  The  company  owns  some  2  miles  of  gulch  land  with  beds 
of  gravel  40  to  100  feet  wide  and  from  10  to  14  feet  thick.  The 
gravels  in  some  of  the  gulches  to  the  side  of  the  company's  land  and 
m  the  flats  below  are  also  reported  as  carrying  sapphires. 

The  coimtry  rock  in  the  region  aroimd  the  mine  is  a  quartz  por- 
phyry, in  places  nearly  a  biotite  granite.  This  porphyry  is  rather 
fine  grained  and  composed  of  quartz  and  feldspar  pnenocrysts,with 
biotite  laths  and  crvstals  in  a  ground  mass.  The  quartz  occurs  in 
clear,  glassy  crystals  and  roimaed  grains,  some  of  them  fractured, 
thickly  scattered  through  the  rock.  The  feldspar,  chiefly  a  plagio- 
clase,  nas  largely  decomposed  to  kaolin  in  the  surface  rock  examined. 
This  kaolinization  has  taken  place  both  within  the  crystals,  on  their 
exterior,  and  in  the  ground  mass.    The  biotite  also  seems  to  have  been 

1)artially  hydrated,  and  in  thin  section  imder  the  microscope  has  a 
ow  birefringence  and  a  strong  dark-green  to  brownish-black  pleo- 
chroism. 

The  source  of  the  sapphires  is  not  known.  Mr.  Dodd  reports  their 
occurrence  farther  up  tne  gulch  than  the  part  examined,  in  a  rock  like 
the  porphyry  descnbed  above.  The  gravels  in  the  gulch  consist 
chieny  of  blocks  of  porphyry,  some  of  them  roimded  into  cobbles, 
others  flat  and  slab-like  witn  but  partially  roimded  comers.  The 
overburden  or  top  of  the  deposit,  consisting  chiefly  of  black  muck 
with  but  little  gravel  through  it,  is  3  to  4  feet  thick. 

Tiie  dredge  used  by  the  company  is  of  the  bucket  type,  and  has  a 
capacity  of  750  cubic  yards  in  twenty-four  hours.  It  is  operated  by 
a  steam  engine,  and  has  a  dynamo  for  its  electric-light  equipment. 
The  material  from  the  dredge  buckets  goes  to  a  revolving  screen  from 
which  everything  over  1  inch  in  diameter  is  separated  and  turned  into 
the  pond  imder  water  at  the  back  of  the  dredge,  while  everything  under 
1  inch  in  diameter  is  run  over  56  feet  of  riflfes.  The  dfibris  from  the 
sluice  and  the  riffles  is  piled  on  the  coarse  material  at  the  back  of  the 
dredge.  In  this  way  a  dam  is  built  which  retains  the  water  in  the 
pond  on  which  the  dredge  floats.  By  excavating  before  and  con- 
structing a  dam  behind,  the  dredge  will  be  worked  up  the  gulch. 
The  grade  of  the  gulch  is  not  light,  and  the  flow  of  the  creek  during  the 
summer  is  quite  small.  The  dredge  cuts  a  square  face  in  the  gravels 
across  the  gulch.  The  overburden  is  first  removed  for  a  width  of  6 
feet  upstream,  being  run  directly  through  the  dredge  without  washing. 
Mercury  is  placed  in  the  riffles  to  catch  gold,  and  clean-ups  are  made 
weekly.  Tne  sapphire  concentrates  are  washed  from  the  sluices  of 
the  dredge  into  a  bin  and  are  later  sieved  and  panned  down. 
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The  gold  recovered  from  concentrates  is  mostly  fine,  though 
nuggets  worth  several  dollars  have  been  reported.  It  is  said  tne 
value  of  the  gold  obtained  is  sufficient  to  pay  operating^  expenses. 
The  larger  part  of  the  sapphire,  either  on  account  of  small  size  or  poor 
color,  is  smtable  for  mecnanical  purposes  only,  as  watch  and  meter 
bearings.  Some  of  the  sapphires  are  suitable  in  size,  qualitv,  and 
color  for  cutting  as  gems.  Tne  predominant  colors  of  the  Dry  Cotton- 
wood sapphires  are  deep  and  light  aquamarine  and  pale  yellowish 
green.  Other  colors  are  clear  and  smoky  blue,  U^ht  and  dark  topaz 
yellow,  straw  yellow,  yellowish  green  like  olivene,  hght  and  dark  pink; 
some  stones  are  nearlv  ruby  red,  lilac  and  pale  ametnystine^  and  some 
are  colorless.  The  pleochroism  of  some  of  the  sappmires  is  marked, 
the  same  crystal  appearing  greenish  when  viewea  across  the  prism 
and  blue  through  its  length,  or  pale  and  deeper  pink,  as  the  case 
might  be.  It  is  not  imusual  to  find  a(][uamarine-colored  stones  with  a 
pink  spot  in  the  center.  This  combmation  furnishes  an  attractive 
gem  wnen  cut.  A  feature  of  the  deep  pink  colored  sapphires  is  their 
rich  and  beautiful  color  imder  artificial  light,  even  when  not  very 
attractive  in  natural  light. 

The  sapphires  occur  in  rough  crystals,  often  with  curved  faces,  as 
irregular  rounded  masses,  and  as  waterwom  pebbles.  The  surfaces 
of  those  which  are  not  waterwom  are  very  much  etched  and  corroded. 
One  yellowish-green  sapphire  crystal,  weighing  a  little  over  4  J  carats, 
had  very  much  the  shape  of  a  rough  diamond  crystal.  This  effect  is 
largely  due  to  the  fact  that  the  development  of  the  basal  and  rhombo- 
hedral  faces  produced  a  form  resembling  an  octohedron.  This  appar- 
ent octohedral  form  along  with  marked  curvature  of  the  faces  and 
peculiar  etching  produces  the  effect  described.  The  proportion  of 
waterwom  sappnires  is  not  large,  and  only  a  few  show  a  large  amount 
of  wear.  A  few  red  and  cinnamon-red  garnets,  mostly  small,  are 
foimd  in  the  concentrates  with  the  sapphires. 

American  Oem  Mining  Syndicate. — The  operations  of  the  Ameri- 
can Gem  Mining  Syndicate  for  sapphires  were  confined  to  two  gulches 
on  the  north  side  of  the  West  Fork  of  Rock  Creek,  in  Granite  County, 
about  15  miles  southwest  of  Philipsburg.  These  gulches  are  nearly 
a  mile  apart  and  are  known  as  Anaconda  Gulch  on  the  west  and 
Meyer  Gulch  on  the  east.  Both  drain  to  the  south,  Anaconda  Gulch 
with  a  rather  steep  grade  cutting  through  a  small  stretch  of  flat 
coimtry  along  part  or  its  course.  Sapphires  are  said  to  have  been 
foimd  in  the  gulches  and  scattered  over  the  surface  of  an  area  of 
about  2  square  miles  in  this  region. 

The  country  rock  around  the  sapphire  deposits  consists  of  coarse 
and  fine  ffrain  porphyry,  porphyritic  tuff,  conglomerate,  quartzite, 
siliceous  slate,  and  olacK  limestone,  the  geological  relations  of  which 
have  not  been  worked  out.  In  and  near  Anaconda  Gulch  the  rocks 
underlying  parts  of  the  sapphire  deposits  are  conglomerate,  porphy- 
ritic tuff  resembling  conglomerate  where  the  inclusions  are  plentiful, 
and  porphyry.  The  bea  rock  in  the  lower  part  of  Meyer  Gulch  is 
a  dense,  siliceous  slaty  rock  of  purplish  color  with  a  little  black 
limestone.  To  the  west  of  the  sapphire-bearing  deposits  on  the  flats 
near  Anaconda  Gulch  is  rather  coarse  porphyry,  probably  granite 
porphyry,  and  to  the  north  is  fine  porphyry.  Ledges  of  tuff  or  con- 
glomerate outcrop  at  one  place  on  the  nats  where  sapphires  have  been 
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worked;  and  the  gravels  over  part  of  the  flats  contain  angular  to 
subangular  d6bris  of  porphyry,  tuff,  and  conglomerate. 

The  porphjritic  tuff  is  composed  of  feldspar  and  glassy  quarts 
phenocrysts  m  a  fine  slate-gray  matrix  with  inclusions  of  quartzite 
and  other  material.  The  inclusions  observed  range  from  an  inch  or 
two  down  in  size,  and  the  phenocrysts  average  about  one-sixteenth 
of  an  inch  across.  The  conglomerate  at  the  sapphire  deposits  is  com- 
posed of  pebbles  of  quartz,  red,  brown,  and  grav  sandstone  and 
quartzite,  gray  and  black  chert,  and  a  serpentine-like  material,  with 
a  siliceous  cement,  the  whole  containing  decomposed  feldspar  frag- 
ments throughout.  The  pebbles  ran^e  m  size  from  about  2  inches 
down.  About  a  mile  to  the  east  of  the  mine  is  a  bed  of  very  coarse 
conglomerate  forming  cliffs  60  to  70  feet  high  along  the  north  side 
of  the  West  Fork.  The  pebbles  of  this  conglomerate  are  composed 
of  sandstone,  quartzite,  siliceous  slate,  and  chert,  with  a  compact, 
hard,  red,  jaspery  matrix.  These  pebbles  are  well  roimded  and  range 
in  size  up  to  10  and  12  inches  in  diameter.  While  a  number  of  them 
are  very  similar  to  those  of  the  finer  condomerate  at  the  sapphire 
mine,  tne  freauent  quartz  pebbles  of  the  Tatter  seem  to  be  lacking. 
There  are  peboles  and  fra^ents  of  light-jrellowish  and  greenish-gray 
to  green  serpentine-like  mineral  included  in  the  coarse  conglomerate 
to  tne  east  of  and  in  the  conglomerate  and  tuff  at  the  s&pphire  mine. 
Large  blocks  of  apparently  the  same  material  were  found  on  the 
flats  at  the  mine.  The  latter  consisted  of  a  fine-grained  greenish- 
gray  matrix  with  translucent  dark-green  blocks,  resembling  crystal 
fragments,  included  in  it.  Both  the  matrix  and  the  inclusions  were 
soft  and  like  serpentine.  In  thin  section  the  greenish  inclusions  were 
seen  to  be  very  fragmentary  with  a  light,  porous,  kaolin-like  looking 
material  between  the  fragments.  The  latter  were  composed  of  many 
small,  doubly  refracting  particles  and  fibers  extinguishing  at  all 
angles. 

The  gravels  in  Anaconda  Gulch  vary  from  30  to  100  feet  in  width 
and  from  a  few  inches  to  8  or  10  feet  in  thickness.  At  the  bends  and 
in  some  of  the  hollows  along  the  ^ch  gravel  bars  extend  up  the 
hillsides  short  distances.  On  portions  or  the  flats  along  the  gulch 
gravel  beds  occur,  and  good  deposits  of  sapphire  are  reported  to  exist 
m  channels  leading  to  the  gulch.  At  one  place  on  the  flats  the 
gravels,  and  probaoly  also  tne  decayed  tuff  or  conglomerate,  have 
been  washed  for  sapphires  over  an  area  of  a  number  of  feet  square. 
The  gravels  in  Meyer  Gulch  are  from  30  to  40  feet  wide  in  the  lower 
part  and  from  100  to  200  feet  wide  farther  up  the  gulch.  In  thick- 
ness they  vary  from  a  foot  or  two  up  to  8  or  10  feet,  and  are  prob- 
ably as  much  as  5  feet  thick  over  a  lai^e  portion  of  the  area. 

The  gravels  in  both  Anaconda  and  Meyer  gulches  are  sluiced  down 
with  small  hydraulics.  The  first  part  or  the  sluice  is  over  bed  rock 
and  from  this  portion  the  bowlders  and  coarse  dfibris  are  forked  out. 
The  finer  material  is  then  washed  down  through  board  sluices  over 
cross  riffles.  The  latter  are  removed  and  cleaned  up  each  day.  In. 
Meyer  Gulch  the  tailings  from  the  riffles  are  carried  through  several 
himdred  yards  of  wooden  sluice  to  remove  the  waste  from  the  gulch 
near  the  workings.  This  sluice  has  riffles  with  bars  parallel  to  its 
length,  largely  to  protect  the  boards  of  which  it  is  constructed, 
though  partly  to  catch  sapphires  that  have  washed  over  the  cross 
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riffles.  The  parallel  riffles  are  cleaned  up  at  wide  intervals  of  time- 
All  of  the  concentrates  are  further  cleaned  on  a  jig  operated  b^  a 
small  water  wheel.  The  concentrates  from  the  jig  are  oven-dried 
and  shipped  for  picking.  Gold  is  also  saved  from  the  concentrates. 
The  tailings  from  the  jigs  contain  rutile  in  elongated,  much  water- 
worn  pebbles,  scaly  hematite  in  quartz,  garnet,  corundum,  pyrite, 
manganese  ore,  siliceous  iron  pebbles,  and  other  minerals. 

The  sapphires  from  the  Rock  Creek  region  are  principally  used  for 
mechanical  purposes,  though  some  are  of  good  color  and  (}uality  and 
of  sufficient  size  to  be  cut  as  gem  stones.  The  prevailing  ccvor  is 
some  shade  of  green,  as  the  yellowish  and  bluish  green  of  beryl  and 
aquamarine.  Slue,  yellow,  purple,  pink,  and  red  sapphires  are  found, 
however.  The  greater  part  of  the  sapphires  are  snipped  to  Swit- 
zerland, where  they  are  cut  for  use  as  watch  jewels  and  for  other 
bearings. 

COLORADO. 

Mr.  C.  A.  Beghtol  reports  the  discovery  of  sapphire  in  the  matrix 
in  Fremont  County,  Colo.,  by  a  prospector  named  Weston.  The  lat- 
ter would  not  reveal  the  locality. 

INDIA. 

Kashmir, — ^The  production  of  sapphire  during  1906  from  the  Kash- 
mir mines'*  amounted  to  2,837  carats,  valued  at  £1,327. 

Burma. — In  the  operations  of  the  Burma  Ruby  Mines  Company 
during  the  year  closing  with  February  28,  1907,  sapphire  valued  at 
£1,132  was  produced.*  The  quantity  of  sapphire  produced  is  not 
given  separately,  but  is  combined  with  that  of  spinel  and  ruby,  the 
total  of  which  amounted  to  326,855  carats. 

CEYLON. 

A  blue  sapphire  weighing  466  carats  after  cutting  and  polishing  is 
reported  to  nave  been  found  in  Ceylon  during  1907.*'  If  the  report  is 
true,  this  is  the  largest  blue  sappmre  on  record,  and  if  the  stone  is  of 
good  color  and  free  from  flaws  it  should  be  worth  several  thousuid 
dollars. 

AUSTRALIA. 

Queensland. — The  value  of  the  sapphire  production  of  the  Anakie 
field  during  1907  is  given  at  about  £40,100,*^  as  compared  with  £18,000 
in  1906.  The  miners  sell  their  sapphires  to  resident  dealers,**  who  in 
turn  ship  them  to  merchants  in  Europe.  Probably  75  per  cent  of  the 
stones  go  to  Germany.  The  average  price  per  ounce  paid  for  sap- 
phires during  the  last  five  years  has  been  approximately  as  follows: 
1903  and  1904,  15  shillings;  1905,  15  shillings  to  £1;  1906  and  1907, 
£1  4s.  The  sapphires  are  graded  into  three  classes — first-class  blue, 
second-class  blue,  and  "  macnine  stones,"  named  in  order  of  theirvalue. 
The  use  made  of  the  "machine  stones"  is  not  definitely  known,  though 
it  is  supposed  they  are  applied  in  mechanical  apparatus. 

aRec.  Oeol.  Survey  India,  vol.  36,  pt.  2, 1907. 

5Manul.  Jeweler,  November  7, 190?;  from  London  Standard. 

c  Mining  Jour.,  London,  March  14. 1908. 

d Mining  Jour.,  London,  February  22, 1908. 
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SMITHSONITE. 

Tranialucent,  apple-green  smithsonite,  not  only  furnishing  beautiful 
cabinet  specimens  but  cutting  pretty  gems,  has  been  found  in  lar^e 
masses  in  the  Magdalena  mining  district,  New  Mexicco.  This  smitn- 
sonite  occurs  in  tne  Kelly  mine,  which  is  being  developed  bv  the  Tri- 
Bullion  Smelting  and  Development  Company.  It  was  found  in  a  zinc 
vein  in  a  cavity  or  vug  several  feet  wide  and  25  feet  long,  which  it  lined 
and  partly  filled  with  odd-shaped  masses.  The  surface  of  the  smith- 
sonite masses  has  a  mammillary  structure  which  is  drusy  with  the 
edges  of  many  small  projecting  crystals.  The  mineral  assumes  odd 
shapes  and  sometimes  nearly  a  dobular  form.  One  specimen,  seen  in 
the  New  York  office  of  the  Tri-BuUion  Company,  was  roughly  about 
the  size  and  shape  of  the  head  and  bust  of  a  man.  It  had  a  beautiful 
light-green  color  and  was  covered  with  drusy  mammillary  lumps  an 
inch  or  two  across. 

This  green  smithsonite  occurs  in  shells  or  layers,  up  to  an  inch  or  two 
in  thiclmess,  coating  rough,  irregular  masses  of  typical  dry  bone  or  car- 
bonate zinc  ore.  Tne  shells  of  smithsonite  have  a  colmnnar  structure 
across  them,  with  a  slight  radial  arrangement  of  the  columns.  Ordi- 
nary smithsonite  or  zinc  carbonate  is  colorless  or  white.  This  material 
contains  variable  quantities  of  a  copper  salt,  which  give  it  a  beautiful 
green  color.  The  copper  stain  is  not  evenly  distributed  through  the 
mineral,  but  occurs  m  layers  parallel  with  its  surfaces.  This  smith- 
sonite is  being  cut  and  sold  as  a  gem  in  some  of  the  Western  States. 
It  yields  handsome  cabochon  stones  similar  to  chrysoprase,  though  of 
course  not  so  hard  and  therefore  less  valuable  than  that  mineral. 
Mr.  Hart,  of  Manitou,  Colo.,  reports  that  the  rough  mineral  for  gem 
purposes  brought  from  $2  to  $5  per  pound  at  Magdalena. 

SPHALERITE. 

Dr.  George  E.  Ladd  reports  that  sphalerite  crystals  from  the  zinc- 
lead  mines  of  Missouri  are  used  locally  in  jewelry  without  cutting. 
The  clear,  rich,  resin-colored  crystals  make  handsome  stick  pins.  The 
mineral  is  too  soft,  however,  for  extensive  use. 

SPODUMENE. 

KUNZITE  AND  HIDDENITE. 

United  States. — There  was  a  large  production  of  Ulac-colored  spodu- 
mene  or  kunzite  in  the  southern  California  gem  region  during  1907. 
The  output  of  eem  spodumene  amounted  to  about  125  pounds  of 
selected  material,  part  of  which  was  pale  green,  colorless,  and  yellow- 
ish. The  production  came  from  the  PSa  Chief  and  the  Caterina 
mines,  near  Pala,  and  the  Mack  mine,  near  Rincon,  all  in  San  Diego 
County. 

The  development  for  the  emerald-green  spodumene  or  hiddenite 
deposit  in  North  Carolina  was  described  under  ''Beryl."  Further 
work  on  the  lilac  and  pale -green  spodumene  deposit  at  Andover, 
Oxford  County,  Me.,  has  yielded  mineral  of  good  color,  though  clear 
only  in  small  patches.  Mr.  F.  G.  Hillman  reported  surprisingly  beau- 
tiful gems  cut  from  material  that  had  been  pronounced  valueless  by 
two  dealers  in  precious  stones. 
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Madagascar. — ^Mr.  Albert  Dabren,  mining  engineer  of  Madagascar, 
reports  uie  discovery  of  gem  kunzite  and  hiddemte  on  that  island.  In 
a  personal  letter  to  the  writer,  dated  Tananarive.  May  1,  1908,  Mr. 
Dabren  states  that  the  material  is  comparable  witn  that  of  California 
and  North  Carolina  in  beauty. 

TOPAZ. 

UNITED  STATES. 

Topaz  was  produced  in  Utah,  California,  Texas^  Maine,  and  New 
Hampshire  during  1907.  Prof.  F.  W.  Clarke  mentions  an  occurrence 
of  topaz  on  Baldface  Mountain,  near  North  Chatham,  N.  H.,  where 
faintly  bluish  and  colorless  crystals,  suitable  both  for  specimen  and 
cutting,  are  found.  This  locahty  is  only  a  few  miles  from  the  Stone- 
ham,  Me.,  topaz  locality. 

Texa^. — ^The  production  of  topaz  in  Texas  came  from  a  new  locality, 
near  Streeter,  Mason  County,  and  was  reported  by  Mr.  R.  L.  Parker  to 
amount  to  about  20  pounds.  Part  of  this  topaz  was  found  as  pebbles 
in  the  drift  of  a  small  branch  and  part  in  place  in  pockets  embedded  in 
yellowish  clay,  associated  with  crystals  of  smoky  quartz,  tabular  feld- 
spar, and  mica.  Mr.  Parker  describes  the  topaz  as  varying  from 
colorless  to  white,  bluish,  greenish,  and  amber  in  color.  Or  three 
specimens  sent  to  the  Survey,  one  is  a  cleavage  fragment  of  a  water- 
worn  crystal,  colorless,  and  perfectly  clear;  another  crystal  is  perfectly 
clear  with  a  slight  bluish  tint;  and  the  third,  a  large  crystal  weighing 
about  4i  ounces,  is  clear  in  portions,  with  a  delicate  bluish-green  tint. 
It  is  probable  that  very  beautiful  material  will  be  obtained  from  this 
locahty. 

Though  well  supplied  with  faces,  the  two  crystals  available  for 
examination  apparently  presented  no  new  forms.  The  forms  deter- 
mined with  reasonable  certainty  by  hand  measurements  were  the 
prisms  m(llO),  1(120),  and  g(130),  brachy-pinacoid  b(OlO),  macro- 
dome  h(203),  brachydomes  fC021)  and  y(041),  and  pyramids  u(lll), 
v(121),  o(221),  and  i(223).  The  character  of  the  crystal  faces  varies 
considerably  on  the  two  crystals.  Some  are  polished;  others  are 
clouded,  etched,  and  striated. 

California, — The  production  of  topaz  from  California  came  from 
the  gem  mines  4  miles  N.  75°  E.  of  Kamona,  San  Diego  County,  and 
principally  from  the  little  Three  mine  at  this  locality.  These  mines 
produce^  besides  topaz,  hyacinth-colored  garnet,  tourmaline,  quartz, 
and  albite  or  clevelandite.  Some  of  these  stones  yield  rich  gems, 
while  others  form  beautiful  cabinet  specimens.  The  mines  from 
which  they  are  obtained  are  described  under  ''Gem  minerals  of 
southern  Cfalifomia." 

TOURMALINE. 

UNITED  STATES. 

The  production  of  tourmaline  amounted  to  about  2,140  poimds  of 
rough  gem  crystals.  California  contributed  the  bulk  of  the  produc- 
tion, and  Colorado,  Maine,  and  Connecticut  made  up  the  remainder. 
The  greater  part  came  from  the  mines  of  the  Himalaya  Mining  Com- 

gany,  the  Mesa  Grande  Gold  and  Gem  Mining  Company  at  Mesa 
^^ande,  San  Diego  County,  and  the  Pala  Chief  mine  at  rala.  The 
mines  of  the  Royal  Gorge  region,  Colorado,  operated  by  C.  A.  Beghtol 
&  Co,,  were  the  next  largest  producers.    Mr.  J.  D.  Endicott  reports 


PBBOIOUS  STONES.  827 

the  discovery  of  a  new  tourmaline  deposit  in  pemnatite  inclosed 
in  ^ametiferons  mica  schist  in  Fremont  Coimty,  Colo.  A  new  de- 
posit of  tourmaline  was  reported  from  the  Pala  region,  San  Diego 
County.  Cal.,  by  Mr.  John  W.  Reed,  late  in  1907.  A  pocket  opened 
in  this  aeposit  contained  over  150  crystals,  some  2  or  3  inches  in  diam- 
eter and  several  inches  long,  which  had  a  lavender  color.  Several 
tourmaline  mines  in  California  are  described  under  the  ''Gem  minerals 
of  southern  California." 

INDIA. 

The  production  of  tourmaline  from  the  Ruby  Mines  District  of 
Burma  during  1906  amounted  to  193  pounds,  valued  at  ^l^OOl,  as 
compared  with  161  pounds,  valued  at  £1,500  in  1905.*  Mr.  E.  C.  S. 
George,  deputy  commissioner  of  the  Ruby  Mines  District^  describes 
the  workings  for  tourmaline  *  about  a  mile  east  of  Maingnm.  These 
deposits  were  worked  by  the  Chinese  about  150  to  200  years  ago. 
According  to  local  tradition  they  were  again  opened  temporarily  by 
Kachins  about  forty  years  ago.  About  1885  the  deposits  were 
reopened  and  more  systematically  worked  imtil  1895  imder  Piy 
Seinde.  Since  1899  they  have  been  worked  by  licenses,  and  during 
the  last  three  years  this  locality  has  produced  about  £200  worth  or 
tourmaline  annually. 

The  tourmaline  occurs  in  soft,  decomposed,  granitic  veins,  generally 
covered  by  a  thick  layer  of  jungle  soil.  Isolated  crystals  are  some- 
times found  in  the  yellowish  earth  associated  with  the  granite  or  the 
red  soil  capping  it.  TTie  discovery  of  the  deposits  made  from  shafts 
4  or  5  feet  square  with  undergroimd  workings  is  almost  entirely 
accidental.  Some  of  the  shafts  are  about  100  feet  deep,  which  seems 
to  be  the  limit  of  the  native  skill.  The  tourmaline  is  sorted  into  three 
classes:  (1)  Best  pink  rubellite;  (2)  darker  colored  crvstals,  lower 
part  brown  or  black;  (3)  fragmentary  crystals  of  any  color,  or  imper- 
fect small  crystals.  The  best  varieties  oring  from  £80  to  £100  per 
viss  (3.65  pounds). 

TURQUOISE. 

There  was  a  production  of  nearly  600  pounds  of  rough  selected 
turquoise  and  of^nearly  3,000  poimds  of  turquoise  matrix  during  1907, 
from  Arizona,  Nevada,  Colorado,  New  Mexico,  and  California.     The 

greater  part  of  the  production  came  from  the  mines  near  Mineral 
ark,  Ariz.  The  output  from  Colorado  came  from  the  mines  near 
La  Jara,  Conejos  County,  operated  by  the  Colorado  Turquoise  Mining 
Company.  This  company  reported  development  work  by  two  tiumels 
200  feet  and  100  feet  long,  respectively,  and  four  shafts  105  feet,  97 
feet,  70  feet,  and  50  feet  deep,  respectively.  Mr.  E.  H.  Davis,  of 
Mesa  Grande,  Cal.,  mentions  tne  discovery  in  December,  1907,  of  a 
turquoise  deposit  in  the  Colorado  desert  on  Carrizo  Creek.  Turquoise 
seams  in  a  dark  matrix  are  especially  suitable  for  cameo  coverings,  and 
some  of  the  native  material  nas  been  used  with  excellent  resmts  for 
this  purpose  by  Messrs.  F.  J.  Essig,  of  Chicago,  and  William  Petry.  of 
Los  Angeles.  This  turquoise  cameo  stone  comes  from  Esmeralda 
County,  Nev.,  and  consists  of  good  blue  turquoise  in  seams  an  eighth 
of  an  inch  or  more  in  thickness  in  a  dark  OTay  chalcedony  matrix. 
The  latter  furnishes  a  good  backgroimd  for  the  turquoise  carving. 

a  Reo.  OeoL  Barvey  India,  vol.  36,  pt.  2. 1007«  p.  83 
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NEW  MEXICO. 

Turquoise  is  known  to  occur  at  several  places  in  the  Burro  Moun- 
tains of  Grant  County,  N.  Mex.  A  description  of  one  of  these 
deposits — that  of  the  Azure  Mining  Company,  about  15  miles  south- 
west of  Silver  City — with  notes  on  the  geology  of  the  surroimdmg 
region,  has  been  given  by  Mr.  Edward  R.  zialinsky.**  The  Azure 
mme,  the  American  Gem  and  Turouoise  Company  mine,  one-half 
mile  southeast,  and  the  Porterfield  Turquoise  Company  mine,  one- 
half  mile  south  of  the  Aziu'e  mine,  were  briefly  visited  oy  the  writer 
during  the  fall  of  1907.  The  following  description  has  been  prepared 
from  Mr.  Zalinsky-'s  article  and  the  writer's  notes: 

During  the  last  part  of  1907  a  small  amount  of  work  was  done  on 
the  Azure  mine,  opening  up  the  lower  levels  and  preparing  to  push 
developments  during  1908.  The  mine  had  not  been  operated  since 
1905.  The  American  Gem  and  Turquoise  Company  mines  also  have 
been  idle  for  the  last  few  years.  The  Porterfield  tiurquoise  mine  was 
not  worked  during  1907,  though  there  was  a  large  production  from 
small  excavations  m  1906. 

The  coimtry  rock  of  the  turquoise  region  is  granite  which  presents 
various  phases  in  texture,  composition,  and  de^ee  of  alteration. 
The  greater  part  of  the  granite  has  a  porphyritic  texture,  which 
varies  from  coarse  to  very  fine.  Much  of  this  granite  has  undergone 
such  extensive  kaolinization  that  it  is  often  diflicult  to  determine  the 
constituent  feldspathic  minerals.  The  texture  varies  considerably 
and  in  some  places  is  finer  grained  and  more  porphyritic  than  in 
others.  A  common  variety  of  the  granite  has  coarse  pink  feldsj)ar 
phenocrysts.  A  thin  section  cut  from  a  specimen  of  this  granite 
collected  at  the  Copper  King  mine,  about  one-third  mile  southwest  of 
the  head  of  the  Azure  mme,  contained  orthoclase,  a  plagioclase, 
quartz,  biotite  altering  to  chlorite,  magnetite,  and  zircon.  Another 
section  cut  from  a  specimen  from  near  tne  east  wall  of  the  Azure  vein 
contained  orthoclase,  a  little  plagioclase,  probably  albite,  and  quartz 
in  grains  and  veinlets.  The  feldspars  were  partially  kaolinized  and 
the  kaolin  much  stained  with  limonite.  Another  form  of  occurrence 
is  a  spotted  porphyritic  granite  with  phenocrysts  of  orthoclase  and 
plagioclase  2  or  3  millimeters  square.  A  thin  section  from  this  variety 
of  rock  at  the  Porterfield  mine  contained  orthoclase  and  plagioclase  in 
phenocrysts  and  biotite  shreds  scattered  through  a  groundmass  of 
feldspar  and  quartz.     All  of  the  feldspars  were  partially  kaolinized. 

Mr.  Zalinsky  describes  the  occurrence  of  mica-andesite  porphyry 
stocks  and  andesite  dikes  of  pre-Tertiary  and  Tertiary  age.  It  was 
probably  during  the  intrusion  of  these  bodies  that  the  rock  of  the 
region  was  fractured  and  mineralized.  The  turquoise  deposits 
adjoin  the  copper  deposits  of  the  Burro  Mountains  on  the  northwest, 
and  copper  staining  is  present  throughout  their  extent. 

Azure  turquoise  mine, — The  Azure  mine  has  been  worked  on  an 
immense  scale  by  an  open  cut  that  is  about  60  feet  deep  in  its  deepest 
portion,  from  70  to  100  feet  wide,  and  about  200  yards  long,  with 
adits  on  two  levels  below  the  open  work.  The  vein  is  in  a  badly 
fractured  zone  and  strikes  about  northeast  with  a  dip  of  45°  to 
the  southeast;  it  is  about  40  feet  wide,  though  locally  over  60  feet 
wide.     The   joints   produced    during   fractunng   dip   both   parallel 

a  £coiiomlc  Geology,  July-AugUBt,  1007,  pp.  464-492. 
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to  the  vein  and  across  it  to  the  northwest.  SUckensides  and  evi- 
dence of  movement  are  more  pronoimced  on  the  fissures  parallel  to 
the  vein,  and  two  such  promment  fractures  form  the  walls  of  the 
vein  through  part  of  its  extent  at  least.  The  country  rock  is  por- 
phyritic  gramte,  badly  altered  through  kaolinization,  portions  of 
wmch  form  the  mass  of  the  vein.  A  large  amount  of  silicification 
has  hardened  the  rock  in  many  places  so  that  it  does  not  resemble 
ordinary  decomposed  granite.  This  silicification  is  represented  by 
the  deposition  of  quartz  in  part  throughout  the  rock  and  in  part 
in  seams  and  veinlets  cutting  it  at  all  angles. 

Turquoise  occurs  as  veins  and  veinlets  filling  the  joints  and  fissures 
in  the  rock  and  as  nuggets.  In  places  these  veinlets  are  mere 
films,  and  in  others  they  are  as  much  as  three-fourths  of  an  inch  thick. 
Part  of  the  turquoise  is  found  in  groups  of  small  rounded  masses 
resembling  nuggets,  fitted  roughly  together  though  separated  from 
one  another  by  kaolin  or  clay  and  enveloped  in  it.  These  ^oups 
of  nuggets  generally  fill  a  flattened  lenticular-shaped  pocket  m  one 
of  the  veinlets.  The  best  turauoise  came  from  a  portion  of  the  vein 
known  as  the  *' Elizabeth  pocket,'*  which  extends  from  the  second 
level  to  the  surface,  a  height  of  40  to  60  feet,  and  may  include  a 
width  of  40  feet  and  a  length  along  the  vein  or  150  feet.  The  vein 
rock  near  this  pocket  is  cut  by  an  unusually  large  number  of  quartz 
seams  and  veinlets  up  to  a  half  inch  wide.  These  contain  crystal- 
Uned  cavities  in  places,  and  veins  of  turquoise  sometimes  contain 
quartz  crystals  penetrating  them.  The  quartz  veinlets  sometimes 
give  place  to  turquoise  veinlets  or  include  patches  of  turquoise. 
Where  portions  of  the  rock  are  less  altered  ana  pink  feldspars  occur, 
turquoise  of  a  bright  blue  color  is  found.  Turquoise  veinlets  of 
different  shades  of  color  are  found  crossing  each  other,  indicating 
different  periods  of  deposition  and  different  sources  of  material. 

Good  turquoise  was  found  at  other  places  in  the  vein  than  in  the 
Elizabeth  pocket.  To  the  northeast  or  this  pocket  much  of  the  tur- 
quoise had  a  greenish  cast,  while  still  farther  along  good  blue  variety 
was  more  plentiful.  To  the  northeast  of  the  open  cut  the  Azure 
mine  did  not  vield  much  turquoise  of  good  color  in  a  drift  several 
hundred  feet  long.  To  the  southwest  of  the  open  cut  the  vein  is 
readily  traced  for  several  himdred  yards  up  Morrills  Canyon.  It 
contains  very  Uttle  turquoise^owever,  but  has  been  proved  to  carry 
fairly  rich  copper  ores.  Mr.  William  R.  Wade,  who  has  directed  the 
openings  on  this  vein  for  copper,  reports  that  a  little  turquoise 
was  found  in  the  Copper  King  mine  at  a  depth  of  410  feet.  In 
the  workings  at  the  Azure  mine  the  best  turquoise  was  found  at 
depths  of  less  than  100  feet.  Pyrite  or  sulphides  were  not  observed 
associated  with  the  turquoise,  though  the  wall  rocks  are  colored  red 
with  hematite  in  places.  Where  the  feldspars  of  the  rock  have  been 
the  most  extensively  kaolinized  turquoise  is  found  mostlv  in  nugget 
form.  In  less  altered  rock  hard  vein  turquoise  is  found,  and  both 
varieties  are  foimd  in  moderately  altered  rock. 

Mr.  Zalinsky  mentions  the  vanous  colors  found  in  turquoise  at  the 
Azure  mine  and  the  associations  with  other  minerals  and  matrix. 
Nearly  all  shades  of  blue  and  green  occur — dark  blue,  sky  blue, 
Ught  blue,  bluish  green,  Ught  green,  and  dark  green — and  in  some 
cases  reddish-brown,  chocolate,  and  violet-colored  material  has  prac- 
tically the  same  composition  as  turquoise.     A  combination  of  caIc^^k* 
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in  the  same  piece  is  not  uncommon,  especially  in  mottled  matrix, 
as  bright  blue  spots  or  lines  in  paler  turquoise.  The  mineral  halloy- 
site  is  associated  with  turquoise  in  olive-green  and  grayish  masses 
and  in  nugget  form  similar  to  turquoise  nuggets.  Halloysite  is 
opaque  to  translucent  and  has  a  waxy  luster.  When  moist  and 
fresh  from  the  mine  the  halloysite  has  aoout  the  consistency  of  can- 
dle wax.  It  hardens  and  cracks  on  exposure  to  the  air,  nowever, 
though  it  does  not  become  so  hard  as  turquoise.  Among  mimerous 
associations  the  following  were  noted:  Pale-blue  vein  turquoise  with 
a  network  of  yellowish-brown  hydrous  aluminum  phosphate  streaks : 
blue-white  vein  turquoise  containing  open  cracks  and  streaks  of 
darker  material;  light-blue  vein  turquoise  containing  yellow  spots 
of  phosphate,  quartz  grains,  and  darker  veinlets  of  purple  and  olue 
parallel  to  the  walls. 

The  turquoise  from  the  EUzabeth  pocket  is  probably  the  finest 
ever  found  in  the  world.  Much  of  it  is  of  a  deep  blue  color,  slightly 
translucent,  and  over  6  in  hardness,  so  that  it  makes  a  fine  wearing 
gem.  The  cut  gems  of  good  quality  from  the  Azure  mine  are  markea 
with  a  circle  on  the  lower  side,  and  such  stones  are  ^aranteed  to 
hold  their  color  for  a  number  of  years  or  to  be  replaced.  Mr.  Zalin- 
sky  states  that  the  Azure  mine  has  produced  turquoise  to  the  value 
of  several  million  dollars  since  1891. 

Mr.  Zalinsky  suggests  that  the  turquoise  was  formed  in  the  vein 
where  copper-beanng  solutions,  rising  in  fissures  with  a  northwest 
dip,  crossed  phosphate-bearing  solutions  rising  in  fissures  parallel 
to  the  vein  with  a  southeast  dip.  In  support  of  this  theory  the 
occurrence  of  such  copper  minerals  as  malachite  and  chrysocolla  in 
the  copper  fissures  above  the  supposed  phosphate  fissures  is  cited. 
It  is  thought  the  phosphoric  acid  of  the  turquoise  was  derived  from 
the  decomposition  of  apatite  in  the  original  granite  and  the  alumina 
from  the  decomposition  of  the  feldspar  of  the  same  rock.  Where 
copper  was  supplied  in  excess,  the  turquoise  runs  toward  green  in 
color.  The  proper  proportion  of  copper  gives  the  best  bright  blue 
gem  of  greater  hardness  than  where  the  copper  was  not  present  in 
sufficient  quantity.  In  the  latter  case  the  turquoise  is  of  pale  color 
and  inferior  hardness,  and  apparently  this  variety  grades  into 
simple  phosphate  of  aluminum. 

American  Gem  and  Turquoise  Company  mines, — The  operations  of 
the  American  Gem  and  Turquoise  Company  were  upon  the  deposits 
in  the  Parker  mine  and  near  the  prenistoric  workings  about  200 
yards  to  the  northwest.  At  the  latter  place  the  recent  work  consists 
of  two  tunnels,  of  about  50  and  60  feet  in  length,  driven  in  from  a 
small  open  work  at  the  outcrop  on  a  hillside.  One  of  these  tunnels 
running  southwest  followed  prominent  seams,  which  carry  tur- 
quoise m  places  and  dip  about  50°  to  the  southeast.  The  other  tun- 
nel cut  across  the  direction  of  the  prominent  seams  and  appeared 
to  be  exploratory  work.  The  country  rock  is  typical  quartz  por- 
phyry with  prominent  glassy  quartz  phenocrysts  and  badly  kaolimzed 
feldspar  crystals. 

Mining  at  the  Parker  mine  was  accomplished  principally  by  open 

cuts,  of  which  two  are  fairly  large.     The  one  to  the  north  was  made 

in  a  gully  running  east,  and  is  nearly  100  yards  long  and  10  to  25  feet 

deep,     "file  country  rock  is  hard  quartz  porphyry  like  that  near  the 

prenistoric  workings.    A  number  of  seams  carrying  turquoise  cross 
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the  open  cut  in  a  northeast  du*ection  with  southeast  dips.  Other 
seams,  and  one  especially  prominent  seen  in  the  end  of  the  cut,  run 
nearly  east  and  west  with  a  high  northerly  to  vertical  dip.  Turquoise 
occurs  in  films,  seams,  nuggets,  and  irregular  masses  m  the  matrix. 
The  prominent  seam  mentioned  was  from  2  to  6  inches  thick,  and 
carried  pale  turquoise  and  matrix  in  masses  of  nearly  equal  thickness. 
Much  or  the  turquoise  in  this  seam  is  too  soft  and  of  too  poor  color 
to  be  of  great  value;  part,  however^  would  yield  good  matrix  gems. 

The  openings  farthest  south  consist  of  irregulany  shaped  openwork 
with  a  small  amount  of  tunneling.  The  main  cut  is  nearly  50  feet 
deep  on  one  side  and  probably  100  feet  across.  This  cut  is  situated 
on  the  contact  of  the  typical  quartz  porphyry  on  the  northeast  and 
the  altered  country  granite  on  the  southwest.  The  rock  is  jointed 
in  different  directions,  some  of  the  seams  running  northeasterly. 
The  turquoise  occurs  in  films  and  veinlets  in  many  or  the  joints,  and 
some  of  a  fine  bright  blue  color  nearly  a  quarter  of  an  inch  thick  was 
seen  in  the  open  cut. 

Part  of  the  turquoise  from  these  mines  is  of  the  same  high  grade 
as  much  of  that  rrom  the  Burro  Mountains.  TTie  guaranteed  cut 
gems  of  this  company  are  marked  with  a  cross  (x)  on  the  lower  side. 

Porterfidd  TurqiLoise  mine, — The  Porterfield  Turquoise  mine  is  on 
the  west  side  of  St.  Louis  Canyon,  on  each  side  of  the  mouth  of  a  small 
gully.  The  work  at  this  mine  has  not  been  extensive  and  consists  of 
several  tunnels  and  shafts  with  small  open  cuts  and  prospect  pits. 
Two  of  the  deeper  shafts  are  between  40  and  50  feet  deep,  and  the 
longest  tunnel  is  nearly  170  feet  in  len^h.  Turquoise  of  the  best 
quality  was  foimd  most  plentifully  during  1906  m  irregular  open 
work  near  the  bottom  of  tne  gully. 

The  coimtry  rock  at  the  mine  consists  of  different  types  of  granite 
porphyry.  A  prominent  type  has  large  crystals  or  pnenocrysts  of 
red  orthoclase  through  a  quartz  and  biotite  matrix,  and  approaches 
a  granite  in  texture.  Another  tvpe  is  a  finer  spotted  porphyry,  com- 
posed of  orthoclase  with  some  plagioclase  and  quartz  phenocrysts  in 
a  groundmass  of  feldspar  and  quartz.  Biotite  is  locally  present  in 
quantity  in  small  six-sided  crystals  generally  badly  alterea  to  chlorite. 
Another  tjrpe  is  a  q^uartz-feldspar  granite,  somewhat  porphyritic,  in 
which  biotite  and  similar  minerals  are  lacking.  In  the  majority  of 
these  rocks  the  feldspars  have  been  partially  kaolinized,  while  abim- 
dant  silicification  has  taken  place.  ^  The  latter  is  represented  by  much 
secondary  quartz  binding  the  particles  of  rock  more  closely  together 
and  in  seams  cutting  the  rock  m  various  directions. 

Turquoise  has  been  found  in  prospects  in  a  belt  about  100  yards 
wide  and  over  200  yards  long  in  a  direction  east  of  north  and  west  of 
south.  This  area  is  marked  by  numerous  joints,  of  which  many 
prominent  ones  strike  northeast,  though  others  cut  across  this  direc- 
tion at  various  angles.  The  turquoise  occurs  in  seams,  veinlets, 
lenses,  and  groups  of  nodules  or  nuggets  in  lens-shaped  masses. 
Ainong  the  minerals  associated  with  turquoise  the  most  common  is  a 
white,  koalin-like  clay  which  coats  the  nuggets  and  in  places  forms 
an  important  part  or  the  filling  of  seams.  Among  other  minerals 
observed  associated  with  turquoise  and  in  turquoise-bearing  seams 
were  hematite,  quartz,  limonite,  hyalite  opal,  chalcedony,  and  green- 
ish, waxy  halloysite,  which  in  places  assumes  the  form  of  nuggets 
like  turquoise.    The  turquoise  occurs  in  seams  running  in  vanoua 
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directions,  the  larger  veinlets  often  having  stringers  extendin|g  out 
in  seams  crossing  them.  Tlie  joints  and  seams  in  the  vicinity  of 
tm'quoise-bearing  gromid  often  show  indications  of  turquoise  in  the 
form  of  blue,  bluish-green,  green,  yellowish-green,  and  whitish  coat- 
ing or  stains. 

Choice  lots  of  turquoise  that  range  from  deep  robin's-egg  blue  to 
blue  of  pale  shades  and  that  would  yield  one  color  gems  oFlO  to  20 
carats  (or  even  of  30  carats)  are  reported  to  have  been  obtained  from 
this  mine.  The  largest  yield  of  turquoise  of  one  color  is  in  stones  of 
1  to  10  carats,  while  considerable  matrix  material  and  mottled  tur- 
quoise are  reported  to  have  been  found.  Mottled  turquoise  presents 
a  number  of  variations  of  light-blue  turquoise  speckled  with  dots  of 
deeper  blue.  In  one  specimen  seen  the  dark  blue  mottling  consisted 
of  small  dendritic  masses  resembling  the  markings  in  moss  a^ate. 
Judge  M.  M.  Porterfield,  owner  of  the  mine,  states  that  the  deep-blue 
stones  of  finest  quaUtjr  when  cut  bring  from  $1  to  $10  per  carat  for 
those  imder  10  carats  in  weight  and  $10  or  more  per  carat  for  those 
weighing  over  10  carats.  The  matrix  stones  bring  from  25  cents  to 
$1  per  carat,  and  the  mottled  turquoise  brings  a  Uttle  more  than  the 
matrix.  The  Porterfield  turquoise  when  cut  is  marked  with  a  cross 
(x)  on  the  lower  side,  as  are  those  of  the  American  Gem  and  Turquoise 
Company.  With  better  facilities  for  marketing,  the  production  of 
the  Porterfield  mine  could  probably  be  considerably  increased. 

UTAHIilTE  AND  AMATRICE  OR  VARISCITE  MATRIX. 

Amatrice  is  the  new  name  given  to  utahlite  or  variscite  with  its 
associated  matrix,  as  now  mined  and  cut  by  the  Occidental  Gem 
Corporation  of  Salt  Lake  City.  The  word  ''amatrice"  is  a  combinar- 
tion  of  the  ft'st  letter  of  the  word  American  and  of  the  word  matrice, 
and  is  intended  to  indicate  that  the  gem  is  a  matrix  stone  of  distinctly 
American  origin.  Diuing  1907  the  Occidental  Grem  Corporation 
worked  the  deposit  of  utahlite  in  the  Stansbury  Moimtains.  Tooele 
Coimty,  Utah,  described  by  Dr.  George  F.  Kimz  in  this  report  ror  1905. 
The  company  reports  about  100  feet  of  timnel  opened  and  30  feet  of 
cuts  made.  The  gem  occurs  in  nodular  form  with  a  coating  of  chal- 
cedony and  other  minerals.  The  production  of  finished  gems  from 
the  rough  material  mined  amounted  to  about  20,000  cara^. 

Amatrice  is  composed  of  variscite,  wardite,  and  probably  other 
allied  minerals,  chalcedony,  and  quartz.  Variscite  and  wardite  occur 
together  and  both  are  hydrous  phosphates  of  alumimun  with  colors 
ranging  from  deep  grass  green  to  paler  shades  of  green  and  slightly 
blmsh  green.  Both  minerals  are  compact  and  tough,  the  haroness 
varying  from  a  little  over  4  in  variscite  to  about  5  m  wardite.  Tlie 
matrix  consists  of  chalcedony  and  quartz  with  other  minerals,  among 
which  are  yellowish  gray  and  white  phosphates,  probably  in  part 
variscite  or  allied  minerals,  sometimes  deposited  around  portions  of 
green  variscite  or  banded  with  chalcedon}^.  In  both  the  variscite 
or  wardite  and  the  adjoining  matrix  there  is  an  ooUtic  texture  with 
the  shot-like  masses  recemented  together  with  mineral  of  a  different 
shade  of  color.  Much  of  the  chaledony  is  dull  and  chert-like,  with 
the  color  varying  from  dark  red  and  yellow  brown  to  buff  and  ff^J* 

The  charm  of  amatrice  is  due  to  the  wide  range  of ^  colors  of  the 
several  minerals  composing  it  and  the  nimierous  combinations  these 
colors  make  with  one  anotnei,    T\ieae  coixibi3iations  of  color  are  due 
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to^  several  causes,  among  which  are  the  deposition  of  the  different 
minerals  or  colors  in  agate-like  bands  either  aromid  a  fragment  of 
other  mineral  as  a  core  or  filling  cavities  however  formed,  and  the 
brecciation  of  both  the  variscite  and  matrix  with  subsequent  deposi- 
tion of  other  minerals  or  of  the  same  mineral  with  different  shades  of 
color  in  the  cracks  and  seams.  Among  the  odd  combinations  of  color 
may  be  mentioned  light-green  with  deep-green  ^'cobweb"  or  ^Hurtle- 
back''  mottling,  with  or  without  other  colored  matrix;  dark  brown 
or  yellow  matrix  in  seams  and  irregular  masses  with  light  or  dark 
green  back^ound,  or  vice  versa;  yellow,  OTay,  and  white  matrix 
mclosing  or  inclosed  in  green  of  varying  shades. 

Mr.  Don  Maguire  reports  a  considerable  production  of  utahlite,  or 
chlor-utahlite,  from  the  Camp  Floyd  mining  district,  Utah  Coimty, 
about  2  miles  south  of  Mercur  gold  mine.  This  locality  has  been 
described  by  Dr.  George  F.  Kunz  in  his  reports  on  the  production  of 
precious  stones  for  1894  and  1904. 

GEM  MINERAIiS  OF  SOUTHERN  CALIFORNIA. 

Mining  for  precious  stones  in  San  Diego  County  was  actively 
pushed  auring  the  first  part  of  1907,  and  a  considerable  output  was 
obtained.  During  the  last  half  of  the  year  operations  were  but 
intermittent  or  suspended  at  a  number  of  the  mmes.  The  principal 
production  of  gems  came  from  around  Mesa  Grande  and  Pala^  though 
there  was  a  smaller  production  from  Rincon,  Ramona,  Riverside, 
Oak  Grove,  etc.  At  Pala  varying  amounts  of  work  were  done  at  the 
Pala  Chief  and  Tourmaline  Queen  mines,  owned  by  the  Pala  Chief 
Gem  Mining  Company;  at  the  Stewart  Lithia  mine,  or  its  extension, 
owned  by  tne  American  Lithia  Company;  at  the  Caterina,  Hiriart, 
and  Naylor-Vanderburg  mines  on  Hiriart  Mountain,  owned  bj  the 
Sickler  Gem  Mining  Company;  and  on  claims  on  the  north  side  of 
Hiriart  Moimtain.  At  Rmcon  there  was  an  output  of  tourmaline 
and  kunzite  from  the  Mack  mine.  At  Mesa  Grande  work  was  done  at 
the  mines  of  the  Himalaya  Mining  Company,  the  Mesa  Grande 
Consolidated  Gold  and  Gem  Mining  Company,  the  San  Diego  Gem 
Mining  Company,  the  Native  Gem  Mining  Company,  the  J.  M.  Cota 
mine,  the  Trail  mine,  and  the  Rose  Quartz  mine.  At  the  mines  on 
the  nill  4  miles  N.  about  70°  E.  of  Ramona  the  Little  Three, 
Hercules,  Lookout,  Reliance,  and  Mars  claims  and  the  Daggett  mine 
were  tested  or  worked. 

PALA. 

Stewart  Lithia  mine, — The  Stewart  Lithia  mine  is  located  about  a 
mile  and  a  half  northeast  of  Pala  on  the  end  and  along  the  east  side 
of  a  ridge  or  spur  of  a  mountain.  The  vein  consists  of  a  pegmatite 
mass  neaily  50  feet  thick  in  places  and  outcropping  prominently  for 
a  third  of  a  mile  or  more ;  part  of  the  outcrop  to  the  north  belongs  to 
the  Messrs.  Labaugh.  It  has  a  northerly  strike  with  a  gentle  dip 
(10°  to  15°)  to  the  west.  The  principal  work  has  been  to  the  south 
for  lithia  minerals  at  the  point  of  the  spur  where  the  pegmatite  ledge 
outcrop  extends  from  the  east  side  to  the  west  side.  Tunnels  have 
been  cut  through  the  ridge  exposing  large  masses  of  lepidolite  and 
amblygonite.  Compact  lepidonte  can  be  obtained  here  oy  the  hun- 
dred tons.    Later  work  at  the  Stewart  mine  consists  of  several  cuts 
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and  tunnels  to  the  north  of  the  main  workings  and  at  different  points 
along  the  ledge.  In  some  of  these  openings  the  lepidolite  was  more 
coarsely  crystallized  though  less  plentiful  uian  in  those  to  the  south, 
and  both  gem  tourmalme  and  kunzite  were  found.  Tourmaline 
occurs  in  coarse  pink  crystals  in  portions  of  the  vein.  In  places  these 
crystals  have  badly  altered  to  a  soft  substance  resembling  pink  talc 
or  kaolin  in  feeling  and  consistency.  This  is  doubtless  the  halloysite 
clay  described  by  G.  A.  Waring*  in  his  paper  on  the  pe^gmatite  reins 
of  Pala,  San  Diego  County.  The  occurrence  of  lepidoUte  in  the 
pegmatite  is  quite  irregular.  In  places  the  ledge  has  ordinary  peg- 
matite at  the  top,  called  ^'cappmg/'  and  containing  much  blade 
tourmaline  in  crystals  through  it.  The  lithia  and  gem  minerals 
occur  in  large  pockets  or  masses  scattered  irregularly  through  the 
pegmatite.  Defunct  and  unaltered  tourmaline  and  kunzite  occur 
associated  with  or  near  masses  of  lepidolite.  In  these  places  the 
feldspar  and  other  minerals  occur  in  large  crystals  or  masses,  and 
grapmc  pegmatite  is  common.  Crystals  of  feldspar  6  and  8  feet  long 
were  seen  m  one  of  the  gem-bearing  portions.  The  lower  portion  ot 
the  pegmatite  is  thought  to  be  barren  and  is  finer  grained  than  the 
upper. 

Tourmaline  Queen  mine, — The  Tourmaline  Queen  mine  Ues  near 
the  top  on  the  east  side  of  the  same  mountain  as  the  Stewart  mine, 
and  about  one-half  mile  northwest  of  it.  Beautiful  pink  tourmaline, 
green  in  some  portions,  has  been  obtained  at  this  mine,  along  with  the 
Feldspars,  lepidolite,  black  tourmaline,  garnets,  etc.  The  main  ledge 
at  this  mine  is  10  to  15  feet  thick,  though  at  the  place  opened  it  appeared 
to  be  only  a  foot  or  two  thick.  The  principal  wort  consists  of  two 
open  cuts  of  but  moderate  size. 

Pala  Chief  mine. — The  Pala  Chief  mine  is  nearly  1  mile  east  of 
the  Stewart  mine,  near  the  top  of  a  knob  on  the  opposite  side  of  a 
valley.  The  pegmatite  ledge  at  this  mine  is  from  15  to  20  feet  thick, 
apparently  lyme  on  and  about  parallel  with  the  surface  of  the  hill. 
It  nas  been  worked  by  an  open  cut  about  100  yards  long  and  from 
6  to  25  feet  deep  in  a  direction  north  of  west  and  south  of  east.  The 
pegmatite    contains    considerable    black    tourmaline    and    graphic 

Kanite  through  it.  The  gem-bearing  portions  or  pockets  contain 
pidolite.  Both  kunzite  and  tourmaline  are  found  in  some  of  the 
pockets,  though  the  openings  at  the  western  end  of  the  cut  have 
yielded  more  tourmaline  than  kunzite.  A  large  part  of  the  kunzite 
of  southern  California  has  been  obtained  from  this  mine. 

Caterina  mine, — The  Caterina  mine  is  located  at  the  foot  and  on 
the  south  side  of  Hiriart  Mountain,  about  2i  miles  north  of  east  of 
Pala.  There  is  a  large  pegmatite  ledge  at  this  mine  striking  in  a 
northerly  direction  with  a  dip  of  about  30^  W.  The  lower  part  of  the 
ledge  consists  of  a  fine-banded  auartz-gamet  rock.  The  principal 
work  consists  of  an  open  cut  witn  an  incline  and  drift  from  it.  A 
large  gem-bearing  pocket,  6  or  8  feet  thick  and  followed  down  about 
30  feet  on  the  incline,  has  been  opened.  At  one  place  near  the  bottom 
the  pocket  was  pinched  down  by  a  mass  of  crystal  quartz  to  a  thick- 
ness of  4  feet,  but  opened  out  below  it.  The  pocket  contains  much 
crystal  quartz,  pink  clay,  and  partly  decomposed  spodumene  crystals. 
The  spodumene  crystals  were  of  large  size,  and  have  decomposed  to 
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whitish  and  pinkish  clay  of  tallow-like  consistency,  or  have  only 
partly  decomposed  and  still  contain  kunzite  of  good  color.  Some 
of  the  spodumene  crystals  were  6  to  12  inches  tmck  and  a  yard  or 
more  long.  Part  of  the  tourmaline  in  the  pegmatite  at  the  Caterina 
mine  has  a  deep  indicoUte  blue  to  nearly  blacK  color. 

Vanderburg  mine. — ^The  Vanderburg  claim  Ues  on  the  east  side 
and  near  the  top  of  Hiriart  Mountain,  and  is  probably  on  the  same 
ledge  as  the  Caterina.  In  the  open  cut  on  the  outcrop  it  is  said  a 
peitect  kunzite  crystal  weighing  IJ  pounds  was  found.  A  crosscut 
tunnel  has  been  run  in  for  a  distance  of  150  feet,  35  feet  below  the 
outcrop,  and  good  kunzite  was  foimd  where  the  ledge  was  cut.  The 
latter  appears  to  strike  north  with  a  westerly  dip  and  is  possibly  35 
feet  thick. 

Hiriart  mine. — ^The  Hiriart  mine  is  but  a  few  hundred  yards  east 
of  the  Caterina  mine.  The  work  consists  of  an  open  cut  with  a  drift 
about  75  feet  long.  The  pegmatite  ledge  is  from  2  to  4  feet  thick 
and  strikes  N.  15^  E.  with  a  dip  30°  W.  The  cnrstallization  of  the 
minerals  was  in  part  perpendicular  to  the  walls  of  the  ''vein."  The 
gem  minerals  are  blue  and  green  with  some  pink  tourmaline,  asso- 
ciated with  lepidolite,  quartz,  and  albite  crystals. 

RINCON. 

Victor  heryl  mine. — The  Victor  beryl  mine  is  in  a  ravine  just  east 
of  the  little  village  in  the  Rincon  Inaian  Reservation.  The  pegma- 
tite is  about  6  feet  thick  and  strikes  west  of  north  with  a  dip  of  45°  W. 
The  crystallization  of  the  pegmatite  in  the  interior  of  the  vein  is 
quite  coarse,  and  there  are  many  small  pockets.  These  pockets 
contain  smoKy  quartz  and  beryl,  of  which  part  is  handsome  aqua- 
marine. The  vem  has  been  worked  by  stripping  and  removing  for  a 
distance  of  about  50  feet  and  to  a  depth  of  15  feet. 

Mack  mine. — ^The  Mack  mine  is  on  a  hillside  about  a  quarter  of  a 
mile  south  of  the  Victor  mine.  The  pegmatite  ledge  at  this  mine  is 
about  12  feet  thick,  strikes  west  of  north,  and  dips  about  50°  E. 
There  are  pockets  through  the  whole  vein,  carrying  lepidolite,  albite, 
quartz,  tourmaline,  garnet,  kunzite,  etc.  There  is  a  gem-bearing 
streak  in  the  interior  which  is  richer  than  the  remaining  portion  of 
the  vein.  The  mine  has  been  worked  by  stripping  off  the  hanging 
wall  and  by  open  work. 

MESA  GRANDE. 

Himalaya  mine. — ^The  Himalaya  mine,  about  3  miles  northwest  of 
Mesa  Grande,  is  a  remarkable  producer  of  tourmaUne  from  a  small 
vein.  The  pegmatite  varies  from  18  inches  to  4  feet  in  thickness  and 
has  been  traced  several  hundred  yards.  It  has  a  strike  of  about 
N.  70°  W.,  and  a  dip  of  over  20°  SW.,  and  cuts  through  a  hill  near  the 
top.  This  vein  has  been  worked  by  a  large  amount  of  open  cut  with 
several  drifts  on  the  vein  at  different  levels.  Part  of  the  later  work 
has  been  in  a  drift  300  feet  long  on  the  north  side  of  the  hill.  The 
ledge  exposed  in  this  tunnel  had  a  marked  banded  structure,  count- 
ing of  streaks  3  inches  thick  with  black  tourmaUne  crystals  roughly 
perpendicular  to  the  walls  on  each  side  of  a  pegmatite  bana  18 
menes  thick  and  containing  pockets  with  piiJc  gem  and  black  tour- 
maline.    Crystals  of  quartz,  feldspar,  lepidoUte,  etc.,  are  associated 
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with  the  tourmahne.  Other  recent  work  consists  of  a  crosscut 
tunnel  on  the  south  side  of  the  hill,  in  which  good  ledge  material  was 
located.  Drifts  were  to  be  run  in  each  direction  on  this  part  of  the 
vein. 

Mesa  Grande  Consolidated  Gold  and  Gem  Mining  Company. — ^The 
Mesa  Grande  ConsoUdated  Company  is  operating  a  mine  one-third  of 
a  mile  south  of  the  Himalaya  mine.  The  recent  work  consists  of  an 
incline  about  100  feet  deep  with  drifts  and  stopes  on  the  sides.  Two 
shafts  were  formerly  sunk  to  the  northwest  with  drifts  and  stopes 
between  them.  The  pegmatite  varies  from  6  inches  to  3  or  4  feet  in 
thickness  and  strikes  northwest  with  a  southwest  dip.  Mostly  pink 
tourmaline  was  being  foimd  at  the  time  of  the  writer's  visit.  Some  of 
this  was  first-quaUty  gem  material;  other  was  suitable  for  cabochon 
cuts. 

Esmeralda  and  Trail  mines. — ^The  Esmeralda  and  Trail  mines  are 
about  a  mile  and  a  half  north  of  west  of  the  Himalaya  mine.  The 
Esmeralda  mine  is  evidently  on  a  large  pegmatite  formation  or  on 
several  arms  of  pegmatite.  Considerable  work  has  been  done  in 
the  form  of  tunnels,  cuts,  and  prospect  pits.  Biotite  and  black  tour- 
maline are  plentiful  in  the  pegmatite.  Beautiful  pink  and  aqua- 
marine beryl  and  some  varicolored  tourmaline  have  beeen  found  at 
this  mine.  At  the  Trail  mine,  on  the  same  ridge  and  just  above, 
the  pegmatite  carries  dark-blue,  nearly  black  tourmaline  and  much 
roiign  muscovite.     Beryl  crystals  are  said  to  have  been  found  here. 

Vota  mine. — ^The  Cota  mine  is  about  one-third  of  a  mile  southwest  of 
the  Himalaya  mine,  and  the  vein  consists  of  a  blanket  ledge  of  pegma- 
tite on  the  hillside.  It  is  from  2  to  5  feet  thick  and  strikes  north- 
easterly with  a  Ught  southwesterly  dip.  The  ledge  is  banded  with 
several  textures,  as  seen  in  one  exposure.  It  contains  black,  green, 
and  blue  tourmaline,  with  some  of  sUghtly  pinkish  color.  Small 
hyacinth  garnets  and  a  pink  clay  occur  m  the  vein.  The  gem  min- 
erals occur  in  streaks  or  long  pockets. 

Rose  Quartz  mine. — The  Rose  Quartz  mine,  on  a  narrow,  high  spur 
or  ridge,  is  4  miles  N.  60°  W.  or  Mesa  Grande.  The  ledge  at  this 
mine  is  marked  by  a  large  outcrop  of  pale,  translucent  rose  and  white 
quartz.  The  pegmatite  is  probably  over  35  feet  wide  and  contains 
quartz. segregations  20  feet  wide  in  places.  Feldspar  also  occurs  in 
nearly  pure  masses  6  to  8  feet  through.  Large  black  tourmaline 
crystals  2  to  5  inches  in  diameter  and  several  feet  long  occur  in  the 
pegmatite.  The  only  gem  mineral  so  far  found  has  been  a  very  dark 
reddish  hyacinth  garnet. 

RAMONA. 

LMe  Three  and  Surprise  mines. — ^The  Little  Three  mine  on  the 
northwest  and  the  Surprise  mine  adjoining  on  the  southeast  are 
situated  near  the  foot  and  on  the  south  side  of  a  hill,  4  miles  N. 
70°  E.  of  Ramona,  on  which  a  number  of  gem  mines  have  been 
located.  The  pegmatite  ledge  at  these  mines  has  a  northw^terly  to 
north  of  west  strike  with  a  dip  of  25°  SW.  The  pegmatite  varies 
from  3  to  10  feet  in  thickness,  a  portion  consisting  of  finer-grained, 
banded  pegmatite.  Some  of  the  gem  minerals  are  found  in  pockets, 
while  otners  are  frozen  in  the  vein  matter.  The  pockets  vary  from 
1  or  2  feet  long  and  2  or  3  inches  wide  to  20  feet  long  and  12  to  18 
inches  wide.     The  gem  minerals  foimd  are  hyacinth  garnet,  topaz  of 
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white,  pale-greenidi,  bluish,  and  yellow  color,  tourmaline,  and  beryl  of 
white,  green,  and  pink  color,  associated  with  clevelandite,  orthoclase, 
muscovite,  biotite,  and  fine  quartz  crystals.  Much  very  fine  speci- 
men material  is  obtained.  Tne  mines  are  worked  by  open  cuts  after 
the. vein  has  been  stripped  of  overlying  rock. 

Hercules  and  Lookout  mines, — ^The  Hercules  mine  is  part  way  up 
the  hillside  to  the  northeast  of  the  Little  Three,  and  the  Lookout 
mine  is  still  farther  northeast,  extending  to  the  top.  The  Hercules 
mine  has  been  worked  by  a  cut  and  a  tunnel  90  feet  long.  The  Look- 
out mine  has  been  opened  at  two  points  by  open  cuts,  one  on  top  of 
the  hill,  the  other  200  or  300  feet  below  the  top,  where  the  ledge  has 
been  stripped  through  a  height  of  about  75  feet.  The  Hercules  mine 
contains  nyacinth  garnet^  beryl,  tourmaline,  and  smoky  quartz 
crystals.  The  Lookout  mme  has  yielded  chiefly  beautiful  hyacinth 
garnet,  though  a  pocket  of  green  tourmaline  has  been  opened  at  the 
top  of  the  hm. 

Daggett  mine, — ^The  Daggett  mine  is  about  half  a  mile  northwest 
of  the  Little-  Three  mine.  It  has  been  worked  as  extensively  as 
any  of  the  mines  in  this  district^  with  several  tunnels  and  a  small 
amount  of  stoping.  The  pegmatite  is  nearly  in  the  form  of  a  blanket 
ledge  on  the  hillside  with  a  northerly  strike  and  a  dip  of  35°  W.  The 
gems  found  were  pink  beryl,  green  tourmaline,  some  very  dark,  and 
nyacinth  garnet,  associatea  with  lepidoUte,  muscovite,  biotite,  albite, 
orthoclase,  and  quartz. 

Oilier  mines, — ^A  few  hundred  yards  to  the  north  of  west  of  the 
Little  Three  mine  are  the  ReUance  and  the  Mars  claims.  There  are 
two  ledges  on  the  ReUance  claim.  These  ledges  were  being  pros- 
pected during  1907  with  the  result  that  a  Uttle  hyacinth  garnet,  some 
green  tourmaline,  and  frozen  beryl  were  found.  The  pegmatite  in  one 
of  these  ledges  exhibits  a  markea  banded  structure,  due  to  the  occur- 
rence of  certain  minerals^  especially  tourmaline,  in  parallel  layers. 
A  small  amount  of  hyacmth  garnet  was  found  during  prospecting 
work  on  the  Mars  claim  during  1907. 

CUTTING  AND  SALE  OF  GEMS. 

Several  of  the  companies  mining  precious  stones  in  southern  Cali- 
fornia have  their  own  lapidary  establishments  and  cut  for  the  local 
trade  and  for  the  markets  at  a  distance.  These  lapidary  establish- 
ments are  located  in  Los  Angeles,  San  Diego,  and  other  towns. 
Some  of  the  cutting  shops  employ  but  one  or  two  men,  while  others 
keep  from  five  to  ten  men  busy.  In  San  Diego  there  were  at  least 
six  of  these  establishments  in  operation  during  1907,  employing 
from  one  to  six  men.  Some  of  these  lapidaries  work  with  improved 
mechanical  methods,  cutting  faceted  stones  of  perfect  symmetry  and 
great  beauty.  Carborundum  is  principally  used  for  cutting  and 
oxide  of  tin  or  chromium  for  polishing  tne  gems. 

The  gems  bring  good  prices  in  the  cities  of  California.  Tourma- 
line of  nnest  quauty  and  facet  cut  are  sold  for  from  $6  to  $15,  and 
even  as  high  as  $20  per  carat,  according  to  size.  Flawed  tourma- 
line suitable  for  cabochon  cuts  is  sold  for  50  cents  to  $1  per  carat, 
according  to  quality  and  size.  Kunzite  is  sold  for  slightly  less  than 
tourmaline,  though  practically  the  same  price  is  sometimes  paid  for 
exceptionallv  fine,  rich,  lilac-colored  gems.  Hyacinth  garnet  is  ordi- 
narily sold  for  from  $3  to  $10  per  carat,  though  in  %o\s:vfc  ^^vsfc's.^J^j^^^ 
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prices  are  obtained.  Beryl  brings  from  $2.60  to  $16  per  carat, 
according  to  quality  and  size,  rink  beryl  of  good  ^ualit^  is  sold 
for  about  $8  per  carat.  Considerable  turquoise,  obtained  m)m  Ari- 
zona, Nevada,  and  California,  is  also  cut  and  sold  by  the  lapidaries. 
The  one-color  blue  gems  bring  from  $3  to  $10  per  carat  ana  matrix 
stones  from  26  cents  to  $1  or  more. 

THE  OEMS  OF  NORTH  CAROUKA. 

An  admirable  treatise  on  the  ''History  of  the  gems  found  in  North 
Carolina,''  by  Dr.  George  F.  Kimz,  has  recently  appeared  as  Bulletin 
No.  12  of  the  North  Carolina  Geological  and  Economic  Survey.  The 
report  is  illustrated  with  fifteen  plates  showing  specimens  of  gems, 
their  associated  minerals,  and  occurrence.  Four  of  the  plat^  are 
beautifully  colored,  showing  either  rough  or  cut  gems,  or  both,  of 
ruby,  sapphire,  diamond,  Deryl,  aquamarine,  emerald,  hiddenite, 
smoky  and  rutilated  quartz,  amethyst,  cyanite,  and  rhodolite  gar- 
net. Doctor  Kunz  calls  attention  to  the  fact  that  many  of  the 
gems  of  North  Carolina  have  been  found  or  obtained  during  mining 
for  other  minerals,  as  corundum,  mica,  monazite,  etc.  The  history 
of  events  leading  to  the  discovery  of  certain  gems,  as  the  emerald 
and  emerald  matrix  on  Crabtree  Mountain,  Mitchell  County,  and 
the  emerald  and  hiddenite  deposits  of  Alexander  County,  is  given. 
The  occurrence  of  ten  authentic  finds  of  diamonds  and  several 
reported  discoveries  are  carefully  reviewed.  The  corundum  gems, 
or  ruby  and  sapphire,  beryl  gems,  or  aquamarine  and  emeraldj  hid- 
denite, quartz  gems,  as  amethyst,  rock  crystal,  smotv^,  rutilated 
quartz,  etc.,  and  garnet,  receive  the  most  attention.  Other  gems, 
as  moonstone,  rutile,  cyanite,  etc.,  are  mentioned.  The  coloring  of 
the  different  gems  is  well  described. 

GEM   MINERALS  OF  CANADA. 

A  few  notes  on  the  gem  minerals  of  Canada  have  been  kindly  fur- 
nished by  the  director  of  the  geological  survey  of  Canada,  through 
Mr.  R.  A.  A.  Johnston,  a  mineralogist  of  that  survey.  The  following 
minerals  have  been  found  as  recorded: 

Beautiful  pinkish  colored  and  clear  white  apophylite  in  the  mines 
of  Rossland,  British  Columbia. 

Pale  to  dark  blue  colored  amblygonite  in  small  masses  near  Lake 
Ramsay,  Lunenburg  County,  Nova  Scotia. 

Aventurene,  composed  of  amazon  stone  interlaminated  with  quartz, 
on  lot  7,  concession  A,  Cameron  Township,  Nipissing  district,  Ontario. 

Large  crystal  masses  of  translucent  and  clear  sea-green  colored 
fluorite  in  a  vein  near  the  village  of  Madoc,  Hastings  Coimty,  (hitario. 

Fine  green  scales  of  fuchsite  scattered  through  dolomites  and 
magnesites  in  Yukon  district.  Polished  specimens  form  handsome 
ornamental  stone  with  greenish  and  reddish  mottling  in  a  ground- 
mass  of  white  or  yellowish  white. 

Dark  wine  or  cherry-red  almandine  garnets  in  large  crystals  in 
a  hornblende  scliist  south  of  Hudson  Strait,  Ungava  district.  Alman- 
dine suitable  for  gems  is  occasionally  found  in  Chicoutimi  and 
Charlevoix  coimties,  Quebec. 

Agate  and  chalcedony  in  many  places  in  the  volcanic  rocks  of 
Yale  and  Caribou  districts,  British  Columbia.     Small  masses  of  prase 
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at  the  head  of  Nicoamen  River,  Yale  district,  British  Columbia. 
Morion  quartz,  in  some  cases  an  inch  or  two  thick,  in  the  vicinity 
of  Lake  Kamsay,  Lunenburg  County,  Nova  Scotia. 

Vesuvianite,  of  a  honey-yellow  color,  of  fine  gem  quality,  in  the 
township  of  Harrington,  Ai^nteuil  County,  QueDec. 

Mr.  H.  S.  Williams,  of  New  York,  reports  a  production  of  sodalite 
in  British  Columbia,  from  which  locality  125  poimds  were  obtained 
by  himself  and  Mr.  O.  M.  Harper. 

OEM  MINERALS  OF  MADAOASCAR. 

A  report  on  the  precious  stones  of  Madagascar  has  been  prepared 
by  Albert  Dabren,**  mining  engineer  of  the  colony.  The  following 
is  quoted  from  the  abstract  of  this  report  by  W.  T.  Schaller:^ 

In  pegmatites  traversing  crystalline  schists  are  found  the  following  spem  minerals: 
Ametnyst,  zircon,  sapphire,  topaz,  eamet,  tourmaline,  and  beryl,  the  List  two  being 
mined  as  g^ns.  The  variously  colored  tourmalines — ^pink,  green,  blue,  and  colop- 
lees — are  found  in  the  pegmatites,  which  consist  of  quartz,  mica,  OTthoclase,  micio- 
cline  (sometimes  green),  and  albite.  The  associated  minerals  are  lepidolite,  garnet, 
yellowish  green  and  pink  spodumene,  and  pink,  )rellow,  apreen,  and  pale-blue  ber^. 
In  some  crystalline  hmestones  are  found  green  spinel,  riBadiah,  bluisn,  and  greeoiish 
corundum,  white  diopside,  and  tremolite.  In  tne  important  river  aUuviums  occur 
corundum,  spinel,  yellow  transparent  chrysoberyl,  topaz,  beryl,  almandine  garnet, 
tourmaline,  and  quartz.  Colored  corundum  is  very  abundant  in  certain  almvium 
deposits,  being  found  here  with  the  other  eems  above  mentioned.  These  corundums 
have  not  as  yet  been  found  in  place.  They  seldom  yield  cut  g[ems  of  over  a  carat 
weight.  Abrasive  corundum  is  also  found.  Greenish  blue  kyanite  is  found  in  place 
in  mica  schist.  Colorless,  )rellow,  brown,  or  pink  zircons,  not  found  in  place,  are 
very  abundant  in  the  alluviums.  They  are  too  minute  to  be  used  in  jewelry.  In 
1906  the  exportation  of  precious  stones  amounted  to  29,716  grams,  of  which  7,930 
erams  were  tourmaline,  1,350  beryl,  1,135  garnet,  and  1,000  rose  quartz.  The  pro- 
auction  of  rough  corundum  from  Analambato  was  243,280  grams.  The  modes  of 
occurrence,  association,  and  especially  the  localities  for  the  various  minerals  named 
above  are  described  very  fuUy  m  the  paper. 

RADIUM  AND  CORUNDUM. 

The  experiments  performed  by  Mr.  F.  Bordas  on  the  action  of 
radium  on  sapphire  gems  are  of  interest.*  It  was  found  that  blue 
sapphire,  exposed  to  radium  bromide  of  1,800,000  activity,  changed 
to  green,  to  yellow,  and  finally  to  dark  yellow;  while  red  sapphire 
chang;ed  to  violet,  to  blue-green,  to  yellow.  Mr.  Bordas  observes 
that  the  color  is  not  destroyed  by  heat,  though  Mr.  George  B.  Selden, 
jr.,  of  Rochester,  N.  Y.,  in  repeating  these  experiments  ^  found  that 
the  yellow  color  was  quickly  destroyed  by  heating  the  sapphire  to 
800°.  It  is  not  thought  these  reactions  will  be  commercially  used, 
though  they  are  scientifically  interesting. 

PRODUCTION, 

The  production  of  precious  stones  in  the  United  States  during  1907 
as  reported  to  the  Survey  was  much  greater  than  during  1906.  The 
values  given  in  some  cases  are  those  estimated  for  an  output  of  a 
known  quantity  of  gems,  and  where  possible  the  value  of  the  rough 
material  is  represented,  in  accordance  with  the  aim  of  the  Survey. 
It  is  often  impossible  to  obtain  accurate  figures  in  this  form,  since  it 

a  The  precious  stones  of  Madagascar:  Bnll.  ^conomique,  4"  trimestre,  1900.  (Tananariva,  Madagascar.) 

ftChem.  Abstracts,  vol.  2.  No.  7,  Apr.  10, 1908. 

« Mining  Jour.,  London,  November  9, 1907.  and  April  4, 1906 

d  Jewelers'  Clrc.  Weekly,  February  12, 1906. 
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can  not  be  known  what  a  certain  lot  of  rough  mineral  will  yield  when 
selected  and  cut.  Some  of  the  figures  of  production  furnished  this 
office  are  evidently  the  values  for  elaborated  gems,  while  others  may 
represent  but  Uttle  more  than  the  cost  of  mining.  Aside  from  the 
difficulty  experienced  in  obtaining  %ures  from  certain  producers, 
there  is  a  considerable  production  or  various  gems  from  scattered 
localities  concerning  which  Uttle  information  can  be  obtained. 

The  table  shows  an  increased  production  of  several  minerals  during 
1907  over  1906.  The  most  important  increase  is  in  the  production 
of  sapphire,  which  was  mined  m  unusually  large  Quantities  in  Mon- 
tana. A  substantial  increase  is  recorded  in  the  proauction  of  tourma- 
line and  chrysoprase,  and  in  several  minerals  produced  in  small  quan- 
tities, as  amazon  stone,  rose  quartz,  topaz,  and  utahlite  and  amatrice. 
A  substantial  production  of  califomite  was  reported  for  1907;  no  out- 

Sut  was  recorded  for  1906.  Several  other  gems  are  listed  with  a  pro- 
uction  in  1907  for  which  no  record  was  obtained  during  1906,  as 
gold  quartz,  jasper,  pyrite,  smithsonite,  etc.  One  new  gem  mineral 
from  California,  benitoite,  was  added  to  the  list.  Values  of  the  pro- 
duction of  such  minerals  as  diamond  in  Arkansas,  emerald  and  ruby 
in  North  Carolina,  were  estimated  from  outputs  reported  or  seen. 

Production  of  precious  stones  in  the  United  States  in  1906  and  1907. 


Precious  stone. 


Value. 


1906. 


1907. 


Remarks. 


Agate,  moss  agate,  etc 

Amazon  stone 

Amethyst 

Azurmalachite 

Benitoite 

Beryl:  Aquamarine,  blue, pink, etc. 


Califomite 

Catlinite 

Chiastolite 

Chrysocolla 

Chrysoprase 

Cyanite 

Diamond 

Dlopside 

Emerald 

Epldote 

Feldspar,  moonstone,  etc 

Garnet :  Hyacinth,  py rope,  alman- 
dine  and  rhodolite. 

Gold  quartz 

Jasper 


1800 
100 
700 


9,000 


25 


0  32,470 


1650 
1,026 
850 
250 
1,500 
6,435 

a25,000 
25 
20 
150 
a  46, 500 
100 
a2,800 


3,000 


Opal. 

Peridot 

Petrified  wood 

Phenaclte 

Prase 

Pyrite 

Quartz:  Rockcrystal, smoky,  ruti- 

lated,  etc. 

Rose  quartz 

Rhodocroslte 

Ruby 

Rutile 

Sapphire 

Smithsonite 

Six>dumcne,  kunzite,  and  hidden- 

Ite. 

Topaz 

Tourmaline 


2,400 
150 
250 
50 


o 1,320 

60 

85 

6,460 

1,000 
675 
180 

1,300 

325 

25 


3,050 
4,000 


600 


39,100 


Turquoise  

Variscite,  amatrice,  and  utahlite. 


Total. 


14,000 

1,5.50 
0  72,500 

22,250 
2,000 


400 
2,580 

6,375 

150 

2,000 

200 

a229,800 

800 

14,500 

2,300 
0  84,120 

023,840 
7,500 


208,000 


4n,300 


6,000  pounds;  Colorado  and  Washington. 

2,300  pounds;  principally  from  Colorado. 

Chiefly  from  X^iginla  and  North  Carolina. 

Arizona  and  Nevada. 

Rough  gem  stock;  California. 

Califonua,  North  Carolina.  Colorado,  Maine, 

Pennsylvania,  and  New  Hampshire. 
5.000  pounds;  California.    Called  jade. 
Pennsylvania. 
Massachusetts. 
Arizona  and  New  Mexico. 
3,105  pounds;  green  and  blue. 
Nortn  Carolina  and  Pennsvlvanla. 
About  200  carats,  from  Arkansas. 

North  Carolina. 
Colorado  and  Pennsylvania. 
Pennsylvania  and  North  Carolina. 
California,  Colorado,  Arizona  and  New  Mexico* 

South  Dakota,  and  North  Carolina. 
Nevada. 

4.250  pounds;  Califomiajand  Colorado. 
Oregon,  California,  and  Colorado. 
Arizona  and  New  Mexico. 
6,000  pounds;  Colorado  and  Arizona. 
Maine. 

Colorado. 

Several  thousand  pounds  from  various  States. 

51.300  pounds;  South  Dakota  and  Colorado. 

1,000  pounds;  Colorado. 

North  Carolina. 

North  Carolina. 

About  11,000,000  carats;  Montana. 

200  pounds  for  cutting;  many  specimens. 

About  126  pounds;  CaUfomia  and  North  Caio- 

lina. 
Utah,  California,  Texas,  and  Maine. 
2,140  xx>unds;  California,  Colorado,  Maine,  and 

Connecticut. 
Arizona,  Nevada,  New  Mexico,  and  California. 
Utah. 


a  EaUmale^. 
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IMPORTS. 

The  importation  ofprecious  stones  into  the  United  States  in  1907, 
as  reported  by  the  Bureau  of  Statistics,  showed  a  lai^e  decrease 
from  that  of  1906.  The  greatest  ratio  of  decrease  was  in  the  imports 
of  pearls,  which  was  nearly  72  per  cent  less  than  in  1906.  The  imports 
of  uncut  diamonds  decreased  nearly  29  per  cent,  and  of  cut,  unmounted 
diamonds  over  25  per  cent.  There  was  a  marked  decrease  in  the 
imports  of  other  precious  stones,  though  imports  of  glazier's  dia- 
monds and  diamond  dust  or  bort  were  both  greater  in  1907  than  in 

1906.  The  decrease  was  largely  due  to  the  panic  of  the  last  part  of 

1907,  at  which  time  the  imports  fell  off  heavily.  The  precious-stone 
industry  during  the  first  part  of  1908  has  l)een  greatly  depressed, 
though  it  is  slowly  recovering,  as  shown  by  the  monthly  imports.* 
In  February  the  imports  amounted  to  $200,443;  in  March  to  $389,514; 
in  April  to  over  $400,000,  and  in  May  to  $463,454.  These  figures  are 
far  below  those  for  1906. 

The  following  table  shows  the  value  of  the  diamonds  and  other 
precious  stones  imported  into  the  United  States  from  1903  to  1907, 
mclusive: 

Diamonds  and  other  precious  stones  imported  and  entered  for  consumption  in  the  United 

States,  1903-1907. 


Diamonds. 

Diamonds 

and  other 

stones 

not  set. 

Peails. 

Year. 

Glaziers'. 

Dust  or 
bort. 

Rough  or 
uncut. 

Set. 

Unset. 

Total. 

1903 

$10,634 

73,064 

6,851 

104,407 

410,524 

1720,150 
445,621 
190,072 
150,872 
199,919 

$10,275,800 
10,234,587 
10,281,111 
11,676,529 
8,311,912 

$675 
560 
741 
305 

$13,022,367 
13.439,023 
20,375,304 
25,268,917 
18,898,336 

$2,494,897 
1,893,969 
4,144,434 
3,995,866 
3,365,902 

$2,414,524 

1,142,150 

1,847,006 

2,405,581 

680,006 

$28,939,047 
27,228,963 
36,845,519 
43,602,476 
31,866,509 

1904 

1905 

1906 

1907. 

PEARLS. 

UNITED  STATES. 

It  was  not  possible  to  obtain  a  statement  of  the  production  of  pearls 
in  the  United  States,  since  a  complete  hst  of  producers  could  not  be 
obtained.  There  was,  however,  a  considerable  production  of  pearls 
and  pearl-button  shells  in  the  Mississippi  Valley  region,  and  an  esti- 
mate by  Mr.  Frank  Koeckeritz,  a  large  dealer  in  that  region,  is  given. 
Mr.  Koeckeritz  estimates  the  production  of  pearls  and  slugs  in  1907 
at  $264,500,  as  against  $381,000  in  1906.  The  values  given  represent 
the  first  values  at  the  point  of  finding  the  pearls  before  they  have 
passed  through  the  hands  of  dealers,  jobbers,  and  retailers.  The 
quahty  and  prices  remained  about  the  same  as  during  1906,  when 
white,  cream,  pink,  purple,  blue,  and,  rarely,  black  pear£  of  irregular, 
button,  round,  oval,  pear,  and  drop  shapes  were  found.  The  prices 
range  from  $1  to  $2,000  each,  and  from  $1.50  to  $60  an  ounce  for 
slu^. 

Mr.  Koeckeritz  estimates  that  35,000  short  tons  of  button  shells 
were  produced  and  sold  during  1907  in  the  Mississippi  region.  The 
average  price  paid  for  these  at  the  point  of  production  was  about 
$11  per  ton,  or  $385,000,  and  about  $586,250  at  the  button  factories. 

a  Jewelers'  Circ.  Weekly,  June  19, 1908. 
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About  3,000  tons  of  ''washboard"  shells,  hitherto  not  purchased  by 
the  button  factories,  were  bought  at  about  $5  per  ton  along  the 
Illinois  River,  where  their  auaUty  was  found  to  be  better  than  usual. 

The  exports  of  pearl  shells  to  Europe  were  less  in  1907  than  1906, 
since  the  domestic  manufacturers  paid  better  prices  for  them.  Tlie 
decrease  in  production  was  due  to  high  waters  during  part  of  the 
season,  a  general  late  season  in  the  spring  of  1907,  aad  to  the  cessation 
of  the  buying  of  shells  at  the  beginni^  of  the  panic  in  the  fall. 

The  National  Association  of  f  earl  Button  Manufacturers  place  the 
production  of  pearl  shells  during  1906  at  48,000  tons,  valued  at 
$737.280.«  A  total  of  25,200^000  gross  of  pearl  buttons  were  turned 
out  during  1906  by  factories  m  17  different  States. 

The  Umted  States  Fish  Commission  has  been  engs^d  in  an  inves- 
tigation of  the  habits  and  life  of  the  mussel  clam.  It  is  hoped  that 
the  information  collected  on  this  subject  will  lead  topassage  or  laws  to 
protect  the  mussel  clams  and  to  aid  in  their  artificial  propagation. 
At  the  present  rate  of  destruction  of  the  mussels  and  of  waste  of 
pearl  shells,  it  will  be  but  a  few  years  b^ore  the  mussels  will  be 
practically  exterminated. 

Mr.  Frank  Koeckeritz  states  that  the  pearl  fisheries  were  very 
scattered  in  1907.  In  the  early  part  of  the  season  the  Waba^  River 
was  worked  by  a  large  number  of  fishers.  The  Illinois  River  soon 
became  prominent,  however,  and  attracted  crowds  of  mussel  diggers. 
There  was  greater  activity  along  the  Mississippi  River,  the  White  and 
the  Black  rivers  in  Arkansas,  and  the  Cumberland  River,  than  for 
some  years. 

There  was  some  pearl  fishing  in  many  other  rivers  in  different  parts 
of  the  United  States.  Mr.  -fflfred  Scholten  reports  a  small  output 
from  the  Colorado  River  between  Blufton  and  Tow,  Tex. 

Several  large  pearls,  valued  at  between  $1,000  and  $2,000.  were 
reported  during  1907.  One  of  these  was  found  near  New  Albany, 
Ind.,  in  the  Ohio  River,  and  was  one-half  an  inch  in  diameter.*  It 
was  slightly  flattened  on  one  side  and  perfectly  oval  on  the  other. 
Another  pear-shaped  pearl,  weighing  about  87  grains,  was  found  near 
Williamsport,  Ind.^  The  owners  expected  to  reahze  $2,000  for  it. 
A  very  large  pearl,  weighing  165 J  grains,  was  found  near  Dubuque, 
Iowa.     It  has  been  valued  at  between  $2,000  and  $6,000. 

MEXICO. 

According  to  Consul  W.  D.  Shaughnessy,  of  Aguascalientes,  a 
Mexican  company  is  successfully  cultivating  pearls  in  the  Gulf  of 
Lower  Califomia.**  It  is  said  a  man  namea  Vives  discovered  that 
the  pearl  developed  in  about  two  years'  time,  when  the  shell  dropped 
it  out.  Accordingly,  the  shellfish  are  protected  from  the  time  tney 
are  hatched  and  opened  when  nearly  two  years  old  before  the  pearl 
has  been  lost. 

a  A  few  notes  upon  the  pearl  button  industry  of  America:  Nat.  Assoc.  Pearl  Button  IfamificturBri 
U.  8.  of  America. 
b  Manuf .  Jeweler,  September  5, 1907. 
eManuf.  Jeweler,  August  1, 1907. 
d  Daily  Cons.  Repts.,  March  dO,  1908. 


QUARTZ  AND  FELDSPAR. 


By  Edson  S.  Bastin. 


QUARTZ. 

INTRODUCTION. 

Quartz,  the  most  abundant  of  all  minerals,  occurs  in  a  great  variety 
of  forms  and  is  utilized  commercially  in  many  different  ways.  Cer- 
tain transparent  colored  varieties,  such  as  rose  and  smoky  quartz  and 
amethystme  quartz,  have  a  gem  value  and  are  discussed  in  the  chapter 
on  precious  stones.  Sand  used  for  building,  molding,  and  in  glass  and 
pottery  manufacture,  is  also  discussed  in  other  parts  of  this  volume, 
as  are  tripoU  and  sandstone  and  quartzite  used  tor  building  purposes, 
and  quartz  used  as  an  abrasive,  although  all  these  materials  are  nearly 
pure  quartz.  This  chapter  deals  only  with  massive  crystalline  quartz 
(often  called  vein  quartz),  with  flint,  and  with  quartzite  which  is  used 
for  other  than  building  or  paving  purposes. 

MASSIVE  CRYSTALLINE  QUARTZ. 

•  Quartz  of  this  variety  is  usually  white,  though  occasionally  rose 
colored  or  smoky.  It  occm*s  in  vein  or  dikeUke  masses,  unmixed 
with  other  minerals,  or  as  a  constituent  of  pegmatite.  In  the  latter 
occurrence  it  is  produced  as  an  accessory  in  the  mining  of  feldspar. 
The  States  now  producing  massive  crystalline  (vein)  quartz  in  com- 
mercial quantity  are  Connecticut,  Illinois,  Maryland,  New  York,  and 
Pennsylvania.  Small  quantities  were  formerly  marketed  frofh  Maine, 
but  these  quarries  are  so  far  from  the  principal  markets  that  the  quartz 
can  not  now  be  sold  at  a  profit. 

QUARTZITE. 

This  rock  may  be  'described  as  a  sandstone  in  which  the  spaces 
between  the  ouartz  grains  have  been  completely  or  almost  completely 
filled,  either  tnrough  a  further  deposition  of  quartz  between  the  grains 
or  through  a  recrystallization  of  the  quartz  of  the  original  grains. 
The  result  is  a  sohd  mass  of  quartz.  In  Cherokee  County,  NT  C,  a 
hard,  vitreous  quartzite  of  Cambrian  age  is  extensively  quarried  for 
use  as  a  flux  in  copper  smelting. 

843 
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FLINT. 

The  name  flint  is  properly  applied  only  to  quartz  of  exceedingly 
compact  texture,  dull  surface,  and  perfectly  conchoidal,  splintery 
fracture.  It  commonly  occiu^  in  the  form  of  more  or  less  irregular 
nodules  in  Umestones.  Chert  is  another  name  appUed  to  flint  occur- 
ring in  this  way.  Flint  or  chert  nodules  occur  aoimdantly  at  several 
locaUties  in  the  United  States,  notably  in  the  Cretaceous  limestones 
of  central  Texas,  a  locaUty  in  the  west  portion  of  the  city  of  Austin 
being  the  most  accessible.  So  far  as  known  very  little  domestic  flint 
has  ever  been  commercially  utihzed  except  as  road  material,  though 
its  quality  appears  to  be  equal  to  that  of  the  imported  flint.  All  the 
true  flint  consumed  in  this  coimtry  comes  from  France,  Greenland. 
Norway,  and  England,  and  is  imported  cheaply  as  ballast.  Many  of 
the  smaller  and  nearly  spherical  nodules  are  used  in  tube  mills,  but 
much  of  the  material  is  nred  in  kilns  and  then  groimd  for  use  in  the 
pottery  trade.  The  flints,  which  are  usually  gray  to  nearly  black 
m  their  natural  condition,  become  perfectly  wiite  on  burmng  and 
fracture  somewhat,  so  that  grinding  is  facilitated. 

METHODS  OF  GRINDING. 

In  the  grinding  of  the  massive  forms  of  quartz  two  general  pro- 
cesses are  used,  which  may  be  called  the  *'wet  process"  and  the 
"dry  process." 

In  the  wet  process  the  quartz  may  be  crushed  just  as  it  comes 
from  the  quarry,  or  it  may  first  be  highly  heated  in  kUns  and  then 
fractured  by  turning  upon  it  a  stream  of  cold  water.  The  first  crush- 
ing is  effected  by  jaw  crushers  or  if  the  quartz  has  previously  been 
burned  it  may  be  crushed  in  chaser  mills.  In  a  few  mills  the  chasers 
revolve  in  wet  pans  and  are  periodically  stopped  to  allow  the  crushed 
quartz  to  be  shoveled  out.  After  crushing,  it  is  groimd  in  "wet 
pans"  provided  with  a  pavement  of  flat-faced  (][uartz  or  quartzite 
olocks  over  which  move  several  large  blocks  of  similar  material,  the 
crushed  quartz  being  pulverized  between  these  blocks  and  the  pave- 
ment. The  grinding  in  wet  pans  usually  occupies  about  twenty-four 
hours,  the  load  CTOund  in  a  single  pan  varying  from  1,200  to  1,800 
pounas.  From  the  wet  pans  the  paste-like  mass  of  quartz  and  water 
IS  drawn  into  settling  troughs,  first  setthngs  being  in  some  cases 
returned  to  the  pans  for  finer  grinding.  From  the  settling  troughs 
it  is  shoveled  out  upon  drying  floors  heated  by  steam  or  hot  air  or 
else  is  dried  in  small  pans  wmch  are  placed  tier  on  tier  on  heated 
racks  constructed  of  steam  pipes.  Finally  the  dried  material  is 
bolted  to  various  degrees  of  fineness  and  packed  in  bags  for  shipment, 
or  it  may  be  shipped  in  bulk. 

In  the  dry  metnod  of  treatment  the  quartz  is  usually  crushed  first 
in  a  jaw  crusher  and  then  between  steel  rollers,  though  in  some  cases 
it  goes  from  the  jaw  crushers  to  a  gyrating  crusher  &fore  passing  to 
the  rolls.  Quartz  to  be  used  for  filters  and  for  abrasive  purposes  is 
then  screened  to  various  degrees  of  fineness,  usually  through  revolving 
screens,  and  is  packed  in  bags  for  shipment.  In  the  manufactured? 
the  finer  ^ades  for  use  in  pottery,  wood  fillers,  scouring  soaps,  etc., 
the  material  after  leaving  the  roll  crushers  is  ground  in  tube  mills, 
either  of  the  continuous  or  of  the  intermittent  type.     It  is  then 
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graded  to  various  sizes  either  by  bolting  or  by  a  pneumatic  process 
whereby  the  quartz  powder  is  carried  by  a  strong  air  current  through 
a  series  of  tubes  ana  receptacles,  the  distance  to  which  the  quartz  is 
carried  being  dependent  on  its  fineness. 

USES. 

Quartz  of  the  kinds  dealt  with  in  this  report  is  used  for  a  great 
vanety  of  purposes,  the  principal  uses  being  in  the  manufacture  of 
wood  filler,  pottery,  paints,  and  scouring  soaps.  In  pottery  the  quartz 
serves  to  diminish  snrinkage  in  the  hoaj  of  the  ware  and  is  used  also 
in  many  glazes.  Quartz  for  these  purposes  should  be  nearly  free 
from  iron^earin^  minerals.  In  general  the  analysis  should  show 
less  than  one-half  of  1  per  cent  of  iron  oxide.  Finely  groimd  quartz 
is  used  in  paints  in  various  proportions  up  to  one-third  of  the  total 
pigment  used.  Its  chemical  inertness  prevents  it  from  combining 
with  other  constituents  of  the  paint  and  increases  the  resistance  of 
the  paint  to  the  weather.  Crystalline  quartz  is  superior  to  siUca  sand, 
for  this  purpose  because  the  groimd  piu*ticles  are  nighly  angular  and 
tend  to  attach  themselves  more  firmiy  to  the  painted  surfaces,  thus 
giving  the  paint  what  is  known  as  a  "tooth"  and  after  some  wear 
affordmg  a  good  surface  for  repainting.  This  ang^arity  of  the  grains 
also  renders  the  groimd  crystalline  quartz  superior  to  siUca  sand  in 
the  manufacture  of  wood  fillers.  In  scouring  soaps  and  polishers 
groimd  crystalline  quartz  is  preferred  to  siUca  sand,  not  only  because 
of  its  greater  angularity,  but  because  of  its  superior  whiteness. 

Massive  auartz,  crushed  and  graded  to  various  degrees  of  fineness, 
is  extensively  used  in  the  manufacture  of  sandpaper,  sand  belts,  as  a 
scouring  agent  with  sand-blast  apparatus,  etc.  The  qualities  which 
render  it  particularly  serviceable  for  these  purposes  are  its  hardness 
(No.  7  in  the  Mohs  scale),  which  is  sUghtly  greater  than  that  of  steel, 
and  its  conchoidal  fracture,  the  absence  of  definite  cleavage  planes 
causing  it  to  crush  to  fragments  with  sharp,  angular  edges  and 
comers.  For  such  abrasive  purposes  massive  auartz  is  far  superior 
to  sand  or  crushed  sandstone,  since  the  grains  or  the  latter  are  likely 
to  be  more  or  less  rounded.  Blocks  of  massive  quartz  and  quartzite 
are  used  in  the  chemical  industry  as  a  filler  for  acid  towers  and  to 
some -extent  as  a  flux  in  copper  smelting.  Much  ground  quartz  is 
used  in  filters,  and  some  of  the  most  finely  pulverized  grades  are  used 
in  tooth  powaers  and  in  place  of  pumice  as  a  cleaner  bv  dentists. 

Within  recent  years  crystalline  quartz  and  also  sana  has  been  used 
to  some  extent  in  the  manufacture  of  silicon  and  ferrosilicon  hj  elec- 
trolvtic  processes,  much  of  the  output  being  produced  at  Niagara 
Falls.  The  metal  silicon,  which  is  a  crystalline  metallic  substance  of 
bright  silver  luster,  has  a  specific  gravity  of  about  2.49  and  a  melting 
point  of  about  1,430°  C.  Various  grades  are  produced,  running  from 
90  to  98  per  cent  silicon,  the  purity  depending  for  the  most  part 
on  the  punty  of  the  crude  matenals  used.  It  can  readil}'  be  cast  mto 
rods,  and  b^ause  of  its  high  electrical  resistance,  which  is  about  five 
times  that  of  carbon,  it  is  used  in  the  manufacture  of  rheostats  and 
electrical  heaters.  Silicon  and  ferrosilicon  are  extensively  used  as  a 
hardener  in  steel  manufacture  and  in  the  manufacture  ol^  allojrs  for 
copper  and  bronzes.  Another  important  use  of  metallic  silicon 
promises  to  be  in  the  manufacture  or  chemical  ware,  its  resistance  tc^ 
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nearly  all  acids,  combined  with  the  fact  that  it  can  be  cast  in  molds, 
making  it  suitable  for  these  purposes.    Chemicid  ware  made  of  fused 

Suartz  has  been  on  the  market  for  some  time,  most  of  it  being  of 
Juropean  make.  These  wares  are  usually  white  and  semitrans- 
parent.  They  soften  only  above  1,400°  C.  (2,552°  F.)  aiid  show  great 
resistance  to  sudden  changes  of  temperature,  the  coefficient  of  expan- 
sion being  extremely  small.  The  principal  drawback  to  the  use  of 
these  wares,  especially  in  quantitative  chemical  work,  is  that  the  some- 
what rough  character  or  their  surfaces  makes  it  difficult  to  waah 
thoroughly  all  material  from  the  dishes. 

LOCALITIES  BY  STATES. 
CONNEOTIOUT. 

Three  important  quartz  quarries,  in  addition  to  a  number  of  small 
workings,  were  operated  in  Connecticut  in  1907. 
.  New  London  County. — Quartz  is  quarried  at  a  single  locality  at 
Long  Hill  in  the  town  of  North  Stonm^on.  The  material  is  hauled 
by  team  8  miles  to  Mystic  Bridge,  where  it  is  ground  by  the  wet  process. 
Tiie  following  description  of  the  deposit  is  adopted  in  part  from  the 
report  by  Rice  and  Gregory  on  the  Geology  of  Connecticut.*  The 
quartz  deposit  forms  a  conspicuous  ridge  "wnaose  southern  and  north- 
em  portions  are  known  respectively  as  Long  and  Lantern  hills.  The 
whole  crest  of  this  ridge,  with  a  width  of  1,000  to  1,500  feet  and  a 
length  of  fully  a  mile,  is  made  up  of  white  crystalline  quartz,  frequently 
showing  a  banded  structure  trending  a  little  east  of  north.  Hie 
(][uartz  mass  is  more  or  less  porous  andwhere  exposed  in  the  auarry  is 
in  part  so  disintegrated  that  it  can  be  excavated  with  pick  ana  shovel; 
though  in  other  places  blasting  is  required.  The  quartz  at  the  mine 
is  free  from  iron  stains,  the  only  impurity  being  occasional  greenish 
micaceous  particles,  which  do  not,  nowever,  injure  its  commercial 
value.  The  analysis  shows  98  per  cent  of  silica.  The  most  satis- 
factory theory  of  the  origin  of  the  deposit  supposes  it  to  have  been 
formed  through  the  gramial  replacement  of  a  oanded  granite  nearly 
free  from  iron-bearing  minerals.  This  is  believed  by  Gregory  to  have 
taken  place  through  the  agency  of  heated  silica-bearing  waters 
ascending  along  fracture  planes.  The  supply  of  material  is* enor- 
mous, and  only  its  distance  from  the  railroad.  (8  miles)  prevents  it 
from  being  more  actively  developed. 

New  Haven  County. — Quartz  is  quarried  in  the  western  part  of  this 
county  about  If  miles  south  of  Southford  station,  the  product  being 
shipped  by  rail  to  mills  near  New  Mil  ford,  Litchfield  Coimty,  and  at 
Branchville,  Fairfield  County.  The  quarry  is  a  single  pit  about  200 
feet  long,  100  feet  in  maximum  width,  and  50  feet  in  maximum  depth. 
The  deposit  is  a  typical  granite-pegmatite  (see  page  13),  bearing  pot- 
ash feldspar,  muscovite,  black  tourmaline,  beryl,  etc.,  in  addition  to 
the  quartz  which  is  its  principal  constituent.     The  feldspar  at  this 

?[uarry  is  of  excellent  quality.  The  quartz  is  very  pure  and  varies 
rom  white  to  pale  rose  color.  Some  of  the  masses  of  pure  quartz  are 
30  feet  across.  The  present  exposures  show  no  evidence  of  the 
dying  out  of  the  pegmatite  mass  in  any  direction  and  give  no  indi- 
cation whether  it  is  flat  lying  or  steeply  inclined.     The  material  is 

a  BulL  No.  6,  State  Oeol.  and  Nat.  Hist.  Survey,  Cozmectiout,  1906,  pp.  136-188. 
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excavated  by  steam  drilling  and  blastiiu;,  and  the  lump  quartz  hauled 
by  team  1}  miles  to  the  railroad  at  Southford. 

Litchfield  Gounty. — One  of  the  large  quartz  quarries  of  the  State  is 
located  about  2  miles  east  of  Roxbury  station,  in  the  town  of  Eox- 
bury,  the  material  being  ground  at  a  mill  at  Roxbury  station.  The 
(juaxtz  quarry  is  about  250  feet  long,  75  to  100  feet  wide,  and  50  feet 
in  maximum  depth,  its  ^eatest  dimension  trending  about  N.  20^  W. 
The  quartz  is  typical  vem  quartz,  massive  and  nearly  pure  white,  and 
the  only  impurities  are  small  lenses  of  talc  and  sericite.  The  expos- 
ures do  not  indicate  the  trend  of  extent  of  the  deposit.  At  the  mill 
the  material  (which  is  to  be  finely  groimd)  is  first  Dumed  in  kilns  to 
fracture  it  and  to  facilitate  grinaing.  It  is  then  crushed  in  jaw 
crushers,  chasers,  and  crushing  rolls,  and  ground-in  continuous-feed 
tube  mills.  After  this  it  is  graded  to  various  degrees  of  fineness  by  air 
separators,  which  also  remove  most  of,  the  micaceous  impunties. 
Some  of  the  quartz  is  not  fiiv^ly  groimd  but  is  crushed  without  previ- 
ous burning  and  is  graded  to  various  degrees  of  fineness  for  use  in 
filter  beds  and  for  sandpaper,  sand  belts,  etc. 

Small  quantities  of  queLTtz  are  quarriea  about  3  miles  north  of  Litch- 
field, the  material  bemg  hauled  3^  miles  to  Litchfield  station  and 
shipped  to  mills  near  New  Milford  and  at  Branchyille.  The  quartz 
here  occurs  in  lens-shaped  veins  in  the  mica  schists  which  occupy 
most  of  this  region.  The  schists  in  general  trend  about  N.  20°  to 
30°  E.,  and  dip  to  the  northwest  at  about  45°.  Most  of  the  quartz 
veins  have  a  sunilar  trend  and  dip.  None  of  the  veins  seen  by  the 
writer  were  over  30  feet  in  maximum  width,  and  all  appear  to  die  out 
rapidly  along  their  trend.  Unless  larger  veins  are  discovered  this 
district  does  not  promise  much  for  future  development. 

NEW  TORK.« 

In  New  York  State  ouartz  is  quarried  in  the  vicinity  of  Bedford  in 
Westchester  County.  It  is  white  and  rose  color  and  occurs  as  a  con- 
stituent of  pegmatite,  being  quarried  as  ai}  accessory  in  the  mining  of 
feldspar.  The  quartz  from  this  district  is  hauled  about  8  miles  to 
Bedford  station  and  shipped  to  mills  at  Branchville  and  near  New 
Milford  in  Connecticut. 

MARYLAND. 

Howard  CourUy. — A  small  quantity  of  quartz  is  quarried  near  Mar- 
riottsville,  in  Howard  County,  and  is  shipped  in  the  crude  state. 

BaMmore  CourUy, — ^A  small  quantity  of  white  quartz  is  quarried  IJ 
miles  east  of  Woodstock.  It  occurs  in  pegmatite  an,d  is  ootained  as 
an  accessory  in  the  quarrying  of  feldspar.  It  is  shipped  in  the  crude 
state.  The  quartz  mill  of  the  Glen  Morris  Supply  Company,  located 
at  Glen  Morris,  was  destroyed  by  fire  during  the  year  and  has  not  yet 
been  rebuilt.  This  mill  was  supplied  with  white  vein  quartz  from  a 
large  number  of  small  workings  operated  by  farmers  in  this  vicinity. 
No  fine  grinding  was  attempted  at  this  mill,  only  crushed  material  for 
use  as  filters  and  for  abrasive  purposes,  etc.,  bemg  produced. 

CarroU  County, — An  important  quartz  (juarry  is  located  about  1} 
miles  southeast  of  the  small  village  of  Louisville.     Here  there  are  two 

a  For  a  faller  description  of  the  quarts  and  feldspar  deposits  of  soatheastem  New  York,  see  Quartz 
and  feldspar:  MineralReeouroes  U.  S.  for  1906,  and  also  BulL  U,  8.Q^  a«rv«7  No.  315, 1M7,  pp.  294-a09. 
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quarry  opening  on  a  southward  sloping  hillside.  The  lower  one  now 
being  worked  is  about  100  feet  long  from  northeast  to  southwest,  30 
to  40  feet  wide,  and  about  20  feet  in  maximum  depth.  The  upper  pit, 
not  now  worked,  is  slightly  larger.  The  quartz  is  massive  vein  quartz 
almost  entirely  free  from  impurities.  The  deposit  seems  to  trend 
about  30°  E.  and  extends  for  over  one-half  mile  along  the  upper  slopes 
of  this  hill.  The  adjacent  rock  is  much  decayed  near  the  surface,  but 
seems  to  be  a  mica  schist.  The  quartz  is  excavated  by  hand  drilling 
and  blasting.  From  the  quarry  it  is  hauled  by  team  more  than  5 
miles  to  Finksburg  Station,  where  the  grinding  mill  is  located.  The 
quartz  is  first  crushed  in  a  jaw  crusher  and  then  between  crushing  rolls 
and  in  a  centrifugal  crusher.  It  is  then  groimd  in  continuous  feed  tube 
mills  and  graded  to  various  finenesses  by  air  separators  similar  to  those 
used  in  one  of  the  Connecticut  plants. 

Harford  Couviy. — ^A  quartz  quarry  is  located  in  the  northeastern 
part  of  this  countv  about  li  miles  west^f  Conowingo,  Cecil  Coimty. 
Several  large  pits  nave  been  worked  in  this  vicinity,  the  one  now  oper- 
ated being  about  150  feet  long  bv  100  feet  wide  by  50  feet  in  maximum 
depth.  Another  pit  now  abandoned  is  300  feet  long  by  200  feet  wide 
by  about  50  feet  in  depth.  The  material  is  massive  wmte  vein  quartz 
very  free  from  impurities.  The  relations  of  the  quartz  to  the  sur- 
rounding rocks  is  not  well  shown  at  most  of  these  quarries,  but  at  one 
the  quartz  forms  a  dikelike  mass  in  serpentine;  the  c^uantity  still 
available  is  unquestionably  very  large.  The  material  is  excavated 
by  hand  drilling  and  blasting  and  must  be  hauled  by  wagons  1 J  miles 
to  the  mill  across  the  Susquehanna  River  at  Conowingo,  where  it  is 

froimd  in  wet  pans  and  shipped  to  West  Virg^ia  potteries.     The 
uming  of  the  bridge  across  the  river  at  this  point  has  curtailed  the 
output  of  these  quarries  somewhat  during  1907. 

Another  quartz  quarry  is  located  about  li  miles  southeast  of  Flint- 
ville.  The  quarry  pit  is  about  200  feet  long,  from  50  to  100  feet  in 
width,  and  35  feet  in  maximum  depth.  The  quartz  is  massive  and  has 
a  slightly  blue-gray  tint.  It  is  excavated  by  hand  drilling  and  blast- 
ing and  hauled  by  teams  to. the  mill  at  Flint ville,  where  it  is  ground  in 
wet  pans  and  marketed  for  pottery  purposes. 

The  mill  of  the  Diamond  Flint  Company  (which  is  located  on  Deer 
Creek  about  7  miles  northeast  of  Bel  Air)  was  destroyed  by  fire  during 
the  year.  This  company^s  quarry,  which  was  located  close  to  the  mill, 
consists  of  a  narrow  pit  about  300  feet  long,  from  40  to  75  feet  wide, 
and  about  35  feet  in  maximum  depth.  The  quartz  is  opaque,  white, 
and  massive,  and  nearly  free  from  impurities.  A  portion  was  crushea 
for  abrasive  purposes,  but  most  of  the  material  was  groimd  in  wet 
pans  for  use  in  the  pottery  trade. 

WISCONSIN. 

Quartz  has  been  mined  since  1893  at  Rib  Hill  about  2  miles  south- 
west of  Wausau  in  Marathon  County.  The  rock  here  is  a  quartzite  of 
S re-Cambrian  age.  It  is  mostly  white,  though  occasionally  pale  pink 
ue  to  a  slight  iron  stain.  It  is  hard  and  bnttle  and  breaks  with  the 
conchoidal  fracture  usually  foimd  only  in  vein  quartz.  Its  texture 
varies  from  medium  to  very  coarse,  the  latter  varieties  being  the 
principal  ones  mined.  Two  firms  have  operated  this  deposit  but  the 
mill  01  one  of  these  concerns  was  consumed  by  fire  during  the  year. 
The  quartz  13  hauled  by  teams  trom  tVi^  ixmi^a  %it  Rib  Hill  2  miles  to 
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Wausau.  The  ground  product  is  used  for  sandpaper  and  various 
other  abrasive  purposes  and  for  filters,  bird  grit,  wood  filler,  facings 
for  artificial  stone,  etc.  An  analysis  of  the  quartzite  rock  from  one  of 
these  quarries  showed  99.07  per  cent  silica,  0.52  per  cent  alumina,  and 
0.17  per  cent  iron,  and  this  may  be  considered  as  representative  of 
most  of  the  material  mined.  Tne  iron  percentage  in  this  sample  is 
considerably  lower  than  that  in  a  number  of  sands  used  for  pottery 
purposes,  and  is  only  slightly  higher  than  that  in  some  crystalline 
quartz  used  for  pottery. 

OTHER   STATES. 

Pennsylvania. — In  Pennsylvania  quartz  used  in  the  manufacture  of 
sandpaper  is  mined  near  Glenmoore  in  Chester  Coimty  and  is  shipped 
crude  to  Philadelphia.  Another  quartz  mine  and  mill  is  located 
near  Bendersville  in  Adams  Coimty,  the  product  being  used  principally 
for  pottery  and  abrasive  purposes. 

Massackusetts, — ^A  small  quantity  of  crystalline  quartz  is  quarried 
near  Cheshire  in  Berkshire  Coimty,  Mass.,  and  near  Blanaford  in 
Hampden  County. 

North  Carolina. — In  North  Carolina^  quartz  is  extensively  quarried 
near  Ranger  in  Cherokee  County  and  is  shipped  to  Tennessee  for  use 
as  a  flux  in  copper  smelting. 

South  Carotins. — ^A  few  nundred  tons  are  mined  in  Fairfield  County. 
S.  C,  groimd  within  the  State,  and  sold  to  jobbers  in  New  York  ana 
Chicago. 

CaUfomia, — A  small  quantity  is  mined  near  Heroult  in  Shasta 
County,  Cal.,  and  is  used  in  the  manufacture  of  ferrosilicon. 

lUinois, — In  Illinois  siUca  is  quarried  at  a  number  of  locaUties  in 
Union  and  Alexander  coimties  and  groimd  at  mills  situated  near  the 
mines.  The  origin  and  extent  of  the  Illinois  deposits  are  imperfectly 
known,  but  they  seem  to  represent  the  residue  remaining  from  the 
decomposition  of  a  siliceous  limestone,  and  appear  to  be  somewhat 
similar  in  their  character  and  mode  of  formation  to  the  tripoli  deposits 
so  extensively  worked  in  Missouri. 

Missouri. — The  Missouri  deposits  are  described  and  their  produc- 
tion entered  under  the  heading  of  tripoli,  since  the  material  is  marketed 
under  that  name. 

None  of  the  quarries  mentioned  in  this  section  have  been  visited  by 
the  writer. 

PRODUCTION. 

In  the  following  table  the  production  of  quartz  is  entered  under  the 
head  of  '* Crude"  or  '* Groimd"  according  to  the  state  in  which  it  was 
first  placed  upon  the  market.  Nearly  the  whole  production  is  even- 
tually groimd  or  finely  crushed. 

Production  of  quartz  in  the  United  Statu  in  1907 ^  hy  States^  in  short  tons. 


State. 

Crude. 

Ground. 

TotaL 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Valoe. 

Connecticat  and  Ne^w  York 

168 

948 

4,502 

$4i» 
1,986 
1,847 

10,387 
4;992 
2,680 

198,140 
27,708 
26,970 

10,666 
6340 
7)082 

196,600 

Pennsylvania  and  Maryland 

Allothers . 

29,687 
28,817 

Total 

6,618 

4,282 

17,360 

162,812 

22,977 

167,004 
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Production  of  quartz  in  the  United  States,  190t-1907,  in  short  tons. 


Year. 

Crude. 

Ground. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1902 

20,295 
40,046 
41,490 
39,555 
41,314 
5,618 

$35,046 
38,736 
28,890 
33,409 
37,632 
4,282 

16,070 
15,187 
10,780 
11,600 
25,383 
17,359 

$109,163 

118,211 

71,700 

70,700 

205,380 

162,812 

36,366 
55,233 
62,270 
51,145 
66,697 
22,977 

$144,209 
156,947 
100,690 
104,109 
243,013 
157,094 

1903 

1904 

1905 

1906 

1907 

The  notable  decrease  in  the  production  of  crude  quartz  is  due  in  part 
to  an  actual  decrease  in  the  quantity  quarried  and  in  part  to  the  fact 
that  certain  quartz  properties  have  been  purchased  or  leased  by  quartz 
millers,  so  that  material  formerly  placed  on  the  market  in  the  crude 
state  is  now  marketed  as  groima  quartz.  In  spite  of  this  accession 
from  the  list  of  quartz  formerly  marketed  in  the  crude  state,  and  in 
spite  also  of  the  fact  that  a  number  of  new  names  were  added  during 
1907  to  the  Survey's  list  of  quartz  millers,  the  figures  record  a  de- 
crease in  the  production  of  the  ground  material.  This  is  due  in  part 
to  the  fact  that  three  important  quartz  mills  were  destroyed  by  fire 
during  the  year,  but  also  to' a  decrease  in  the  production  of  nearly  all 
the  other  companies,  caused  in  large  measure  by  the  financial  strin- 
gency. The  market  conditions  were  generally  reported  as  good  imtil 
September  or  October,  and  as  very  imf avorable  during  the  remainder 
of  the  year. 

The  total  production  of  auartz  in  1907,  including  quartz  used  for 
abrasive  purposes,  amounted  to  33,162  short  tons,  valued  at  $223,801. 

Imports. — -The  imports  of  flint  and  flintstones  into  the  United  States 
during  1907  were  valued  at  $288,371  (unground),  as  against  $272,607 
in  1906  and  $146,463  in  1905. 

PRICES. 

Pure  crystalUne  quartz  for  use  in  the  manufacture  of  pottery,  abra- 
sive soaps,  paints,  wood  fillers,  etc.,  brings  usually  about  $2  to  $3.50 
p>er  long  ton,  crude,  free  on  board  at  the  quarries,  and  the  ground  mate- 
rial brings  from  $6.50  to  $10  per  short  ton  free  on  boara  at  the  mills, 
the  price  varying  with  the  fineness  of  grinding,  distance  from  markets, 
etc.  The  purer  varieties  of  quartzite  used  for  similar  purposes  and  for 
sandpapers  sell,  as  a  rule,  at  somewhat  lower  prices,  the  crude  bringing 
about  $1.50  to  $2  per  long  ton  free  on  board  at  the  mines  and  the 
ground  from  $6  to  $8  per  short  ton  free  on  board  at  the  mills.  The 
finest  grades  of  crystalhne  quartz  ground  to  an  impalpable  powder  and 
used  for  tooth  powders,  etc.,  may  bring  as  high  as  $20  per  ton  free  on 
board  at  the  mills. 

FELDSPAR. 

CHEMICAL  AND  PHYSICAL  CHARACTERS. 

The  feldspars  are  compounds  of  alumina  and  siUca  with  one  or  more 
of  the  bases  potash,  soda,  and  lime — rarely  barium  is  present.  They 
fall  into  two  principal  groups — the  potash-soda  feldspars  and  the  lime- 
soda  feldspars — both  of  which  may  be  present  in  the  same  deposit  or 
even  intergrown  in  the  same  crystal. 


QUABTZ  AND  FELDSPAB.  851 

POTASH-SODA   FELDSPARS. 

The  principal  representatives  of  the  potash-soda  feldspar  group  are 
orthoclase  and  microcUne,  both  of  which  have  the  composition 
KAlSijOg  or  K,O.Al,Oj.6SiO,.  These  two  varieties  have  also  the  same 
crystal  form  and  are  similar  in  most  of  their  physical  properties.  For 
commercial  purposes  they  may  be  regarded  as  identical^  since  they 
can  not  be  oistinguished  from  each  other  with  the  unaided  eye  and 
are  often  associated  in  the  same  crystal.  The  theoretical  percentage 
composition  of  pure  orthoclase  or  microcUne  is  as  follows — siUca 
(SiO|^,  64.7  percent;  alumina  (Alfi^,  18.4  percent,  and  potash  (KjO) 
16.9  per  cent.  Soda  may  partially  or  completely  replace  potash  in 
these  feldspars.  If  it  dominates  over  potash  the  feldspar  is  called 
anorthoclase. 

The  feldspars  of  the  potash-soda  group  mined  in  the  United  States 
are  mostly  pale  flesh  colored  to  nearly  white,  though  the  rock  from 
Bedford,  N.  Y.,  is  reddish  and  that  from  near  Batchellerville,  N.  Y.,  a 
pearl  gray.  The  potash  spars  from  Norway  and  from  Bedford, 
Ontario,  are  reddisn  in  color.  The  cause  of  the  reddish  color  is  not 
definitely  known,  but  it  seems  in  some  cases  to  be  due  to  the  presence 
of  small  quantities  of  finely  divided  iron  oxide.  In  many  cases,  how- 
ever, the  percentage  of  iron  oxide  is  smaller  in  the  pink  feldspars  than 
in  those  of  Ughter  color.  All  the  pink  spars  bum  perfectly  white,  and 
the  iron  percent^e  is  too  small  to  oe  in  tne  least  detrimental  in  pottery 
manufacture.  The  hardness  of  fresh  feldspar  is  such  that  omy  witn 
difficulty  can  it  be  scratched  with  a  knife  blade. 

As  found  in  the  quarries,  the  potash-soda  feldspars  seldom  show 
true  crystal  f aces^  but  when  undecomposed  break  readily  into  angular 

Sieces,  bounded  m  part  by  smooth  cleavage  faces.  There  are  three 
irections  of  cleavage,  intersecting  at  definite  angles,  which  are  iden- 
tical for  orthoclase  and  microcline  and  change  only  slightly  with  an 
increase  in  the  soda  content.  Only  two  of  the  cleavages  are  well 
defined,  and  these  always  intersect  approximately  at  nght  angles. 
Both  of  these  principal  cleavage  surfaces  show  a  high  luster,  compar- 
able to  that  exhibited  by  a  plate  of  glass,  though  one  cleavage  face  is 
a  trifle  less  brilliant  than  the  other.  The  hardness  and  the  two  lus- 
trous cleavage  planes  intersecting  at  an  angle  of  90°  are  usually  suffi- 
cient to  identify  the  mineral  as  belonging  to  the  group  of  potasli-soda 
feldspars. 

Recent  experiments^  have  shown  that  the  potash-rich  feldspars  do 
not  possess  a  definite  melting  point — as  do  the  metals,  for  example — 
but  pass  gradually  from  the  sohd  state  to  that  of  a  very  stiff  fluid. 
In  most  of  the  determinations  that  have  been  made  complete  fusion 
has  taken  place  in  the  dry  state  at  temperatures  below  Segar  cone 
No.  9,  which  fuses  at  1,310°  C.  or  2,390°  F. 

The  great  bulk  of  the  feldspar  quarried  in  the  eastern  United  States 
and  in  Canada  is  orthoclase  or  microcline  or  an  intergrowth  of  these 
two.  In  most  Quarries  it  is  associated  with  minor  quantities  of  the 
soda  feldspar,  albite  (see  below)  occurring  either  as  separate  crystals 
or  delicately  inteiOTown  with  the  potash  feldspar.  Tne  presence  of 
the  soda  spar  renders  the  ground  product  slightly  more  fusible. 

a  Day,  A.  L.,  and  Allen,  E.  T.,  The  isomorphism  and  thermal  properties  of  the  feldspars:  Am.  Joor. 
Sol.,  voL  19,  February,  1905,  pp.  96-100 
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LDfE-SODA  FELDSPARS   OR  PLAOIOOLASES. 

The  lime-soda  group  of  feldspars,  or  plagioclases,  as  they  are  called, 
form  a  continuous  series  ranging  from  the  pure  soda  feldspar,  albite, 
at  one  end  to  the  pure  lime  feldspar,  anorthite,  at  the  other  end.  The 
chemical  composition  of  albite  is  represented  by  the  formula  NaAlSijOg 
(designated  Ab)  or NajO-AljOa-GSiO,,  being  similar  to  orthoclase,  except 
that  soda  is  present  in  place  of  potash.  The  composition  of  anorthite 
is  represented  by  the  formula  CaAlgSijOg  (desi^ated  An)  or 
CaO.Al2O8.2SiO,.  The  intermediate  members  of  this  feldspar  series 
are  mixtures  in  varying  proportions  of  the  two  molecules  desi^ated 
above  Ab  and  An  and  nave  oeen  divided  arbitrarily,  as  shown  in  the 
following  table: 

Lime-soda  series  of  feldspars. 


Albite Abj  An©  to  Ab^  Ani 

Oligoclase Ab^  Ani  to  Ab,  Ani 

Andesine Ab,  Aiij  to  Abi  Ani 


Labradorite Abi  Ani  to  -^.b^  An, 

Bytownite Abi  An,  to  Abj  Aji^ 

Anorthite Abi  An,  to  Ab©  Anj 


The  following  table  shows  the  percentages  of  the  various  oxides  cor- 
responding to  each  feldspar  variety: 

Percentage  weights  of  the  oxides  in  the  feldspars  in  the  lime-soda  series. 


Albite,  AbiAno 

AbeAoi 

AbfAni 

Abi  Ani.... 

Abi  Am 

Abi  Am 

Anorthite,  AboAni 


SiOs. 

AlsO,. 

Na«0. 

68.7 

19.5 

11.8 

64.9 

22.1 

lao 

62.0 

24.0 

8.7 

56.6 

28.3 

5.7 

50.3 

32.6 

2.8 

46.6 

34.4 

1.6 

43.2 

36.7 

.0 

CaO. 


ao 

3.0 
5.3 
10.4 
15.3 
17.4 
20.1 


The  field  and  microscopic  studies  made  by  the  writer  and  the  few 
available  analyses  indicate  that  most  of  the  plagioclase  present  in 
feldspar  deposits  worked  for  pottery  purposes  is  of  the  sooa  variety, 
albite,  though  some  of  the  calcium-bearing  varieties  are  probably  also 
present  in  a  few  localities.  Albite  is  usually  pure  white.  In  its  com- 
monest form  it  shows,  as  do  the  feldspars  of  the  potash-soda  group, 
two  principal  cleavage  faces  with  brilliant  lusters,  but  they  intersect 
not  at  90°,  as  in  orthoclase  and  microcline,  but  at  about  86°.  This 
difference  in  angle  is  not  readily  recognizable  without  careful  meas- 
,  urements,  and  in  the  field  the  albite  and  others  of  the  lime-soda  group 
are  most  readily  distin^ished  from  the  potash-soda  feldspars  by  the 

Eresence  in  them  of  famt,  perfectly  straight  striations  on  the  most 
rilliant  of  the  cleavage  faces.  These  are  the  result  of  repeated  twin- 
ning of  the  crystal,  and  are  best  seen  by  holding  the  crystal  in  the 
suiuight  so  as  to  catch  the  reflection  from  the  principal  cleavage  face. 
By  turning  the  crystal  slightly  one  way  or  another  the  striations,  if 
present,  are  readily  recognizea. 

Pure  soda  spar  or  albite  (Na^O.AljOj.eSiOj,),  like  orthoclase  and 
microcline,  has  no  fixed  melting  point,  but  passes  gradually  from  the 
solid  to  the  liquid  state.  It  seems  to  be  completely  fused,  however, 
at  a  temperature  near  1,300°  C.  (2,372°  F.),  or  about  the  melting 
point  of  Segar  cone  No.  9.  Certain  feldspar  grinders  mix  soda  feXdt 
spar  with  potash  feldspar  before  grinduig.    The  resulting  product  has 
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a  somewhat  lower  melting  point — that  is,  forms  a  '*  softer"  spar  than 
the  pure  potash  feldspar.  With  increase  in  the  nercentage  or  calcium 
the  meltiM  point  rises,  pure  anorthite  (CaO.AlB03.2SiOg)  melting  only 
at  1,532°  C.  (2,790°  F.).« 

MODE  OF  OCCURRENCE. 

The  feldspars  are  among  the  most  widely  distributed  minerals  and 
occur  as  constituents  of  nearly  all  rocks.  In  these  occurrences,  how- 
ever, the  feldspar  is  usually  in  too  small  grains  and  too  intimately 
associated  with  other  minerals  to  be  of  conmiercial  importance. 
Conmiercial  feldspar  usually  occurs  as  a  constituent  of  pegmatites. 
These  are  rocks  or  extreme  coarseness  and  irregularity  of  texture.  In 
mineral  composition  they  may  vary  greatly,  but  those  of  present  com- 
mercial importance  belong  chiefly  to  two  types — (1)  the  granite  peg- 
matites, which  are  essentially  giant  CTanites,  their  minerals  being  the 
same  as  those  most  abimdant  in  ordinary  granites,  namely,  quartz, 
potash-feldspar,  muscovite,  biotite,  tourmaline,  etc.;  and  (2)  the 
soda  pegmatites,  which  contain  no  quartz,  no  tourmaline,  and  little 
or  no  mica,  but  consist  mainly  of  the  soda  feldspar,  albite,  with  small 
quantities  of  hornblende.  By  far  the  larger  number  of  the  feldspar 
quarries  of  the  United  States  are  in  deposits  of  granite  pegmatite; 
only  a  few  in  southeastern  Pennsylvania  and  adjacent  parts  of  Mary- 
land belong  to  the  soda  pegmatite  type. 

Pegmatites  occur  in  or  near  most  areas  of  crystalline  rocks,  usually 
as  d&elike  masses,  following  whatever  planes  of  foliation  or  easy 
fracture  may  be  present  in  the  surrounaing  rocks,  though  in  some 
cases  cutting  across  these  and  often  forming  irregular  bodies  of  con- 
siderable size.  Different  pegmatite  masses  even  m  the  same  region 
often  differ  considerably  m  coarseness,  and  even  a  single  mass  may 
vary  greatly  in  coarseness  from  point  to  point.  In  general  only  a 
small  part  of  the  pecmatitic  material  of  a  region  is  sufficiently  coarse 
grained  or  sufficiently  free  from  iron-bearing  minerals  to  be  of  com- 
mercial value.  The  geologic  evidence  generally  supports  the  view 
that  the  pegmatite  is  really  but  one  type  of  igneous  intrusion,  the 
molten  rock  magma  being  characterized  by  the  presence  of  large 
quantities  of  gases  or  water  vapor,  which  facilitated  the  formation  of 
large  crystals.  The  relative  proportions  and  the  quality  of  the  differ- 
ent pegmatite  constituents  vary  in  different  deposits,  some  being 
valuable  chiefly  for  their  mica,  others  for  their  quartz,  and  others  for 
their  feldspar.  In  some,  two  or  all  three  of  tnese  minerals  can  be 
exploited.  In  a  few  cases  the  pegmatite  is  exploited  principally  for 
its  gem  minerals  and  its  compounds  of  the  rare  metals. 

Tne  feldspar  may  occur  as  large  crystals,  occasionally  15  to  20  feet 
across,  unmixed  with  other  constituents,  or  they  may  be  intergrown 
with  quartz  or  with  other  minerals.  The  intergrowth  with  quartz  is 
in  some  cases  irregular,  but  in  other  cases  it  consists  of  crystals  of 
quartz  and  feldspar,  from  several  inches  to  several  feet  across,  which 
penetrate  one  another  in  such  a  maimer  that  on  certain  cleavage  faces 
of  the  feldspar  the  quartz  forms  peculiar  patterns  somewhat  resem- 
bling the  cuneiform  inscriptions  on  ancient  monuments.  To  such 
inteigrowths  the  name  ''graphic"  granite  has  been  given,  from  the 
Greek  verb  grapTieinf  to  write.     Analyses  of  many  specimens  of 

«  Day  and  Allen,  op.  cit.,  p.  107. 
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graphic  granite  have  shown  that  it  is  characterized  by  a  very  nearly 
constant  proportion  between  the  quartz  and  the  feldspar,  the  feldspar 
forming  from  70  to  80  per  cent  of  the  rock  and  the  quartz  from  20  to 
30  per  cent.  Two  specimens  of  a  graphic  intergrowth  of  potash  feld- 
spar and  quartz  analyzed  in  the  laboratory  of  tne  United  States  Geo- 
logical Survey  showed,  respectively,  72.9  and  73.7  per  cent  of  feldspar, 
with  27.1  and  26.3  per  cent  of  quartz,  although  one  specimen  was 
approximately  four  times  as  coarse  as  the  other.  A  graphic  inter- 
growth  of  potash  feldspar  and  quartz  from  Elfkarleo,  in  Sweden, 
which  was  so  fine  grainea  that  the  graphic  structure  could,  be  seen  only 
under  the  microscope,  showed  upon  analysis  about  79.2  per  cent  of 
feldspar  and  20.8  per  cent  of  quartz. 

The  finer-grained  types  of  graphic  granite  are  utilized  commercially 
in  some  districts,  as,  for  example,  in  southeastern  Pennsylvania;  but 
among  many  feldspar  miners  the  opinion  prevails  that  the  fiiner- 
grained  varieties  contain  so  much  quartz  as  to  render  them  commer- 
cially valueless.  This  opinion  probably  has  its  origin  in  their  some- 
what deceptive  appearance,  the  fineness  of  grain  causing  them  to 
appear  richer  in  quartz  than  is  actually  the  case.  From  the  evidence 
furnished  by  analyses  it  would  seem  clear  that  from  the  commercial 
standpoint  at  least  the  proportion  between  quartz  and  feldspar  in 
graphic  granites  of  all  textures  may  be  regarded  as  nearly  constant, 
so  that  me  finer-grained  types  are  as  valuable  commercially  as  the 
coarse.  Graphic  textures  are  not  observed  in  any  of  the  soda  pegma- 
tites. 

METHODS  OF  MINING. 

The  methods  of  feldspar  mining  are  very  simple.  The  excavations 
are  nearly  always  open  pits,  usually  of  rather  irregular  form,  the 
valueless  portions  of  the  pegmatite  being  avoided  wherever  possible 
in  the  mining  work.  In  a  few  Pennsylvania  quarries  where  the  peg- 
matite masses  are  rather  flat-lying  and  are  overlain  by  a  roof  of  worth- 
less rock  short  tunnels  have  been  driven  from  the  open  pits. 

In  Maine,  Connecticut,  and  New  York  the  pegmatite  is  usually 
firm  and  undecomposed,  even  in  the  surface  outcrops,  and  it  is  neces- 
sary to  sink  drill  noles  and  to  blast  out  most  of  the  material.  In 
Pennsylvania  and  Maryland,  however,  the  pegmatite  is  in  most  cases 
much  decayed  at  the  surface  and  the  materials  can  frequently  be 
excavated  with  the  aid  only  of  picks,  shovels,  and  crowbars,  in  a 
few  of  these  quarries  kaolin  produced  by  the  decay  of  the  feldspar  has 
been  found  in  the  past  in  sufficient  quantities  to  be  of  commercial 
importance,  though  none  is  now  produced.  This  difference  in  the 
character  of  the  pegmatite  deposits  in  the  two  regions  is  due  to  the 
fact  that  the  Pennsylvania-Maryland  region  is  unglaciated,  while  in 
the  more  northerly  region  glacial  ice  planed  off  most  of  the  products  of 
rock  decay. 

In  the  smaller  quarries  where  the  rock  is  firm  the  drilling  is  usually 
done  by  hand,  but  in  most  of  the  larger  quarries  steam  drills  are 
used.  The  large  masses  are  then  broken  with  sledges  into  pieces 
about  6  inches  m  diameter,  the  more  micaceous  and  quartzose  parts 
and  the  portions  carrying  iron-bearing  minerals  being  at  the  same 
time  sorted  out  and  discarded.  In  most  of  the  Pennsylvania  and 
Maryland  (quarries  where  the  weathered  materials  near  the  surface 


QUARTZ  AND  FELDSPAB.  855 

can  b^  excavated  with  the  aid  only  of  the  pick  and  shovel,  screening 
and  sometimes  washing  is  often  necessary  to  separate  the  dirt  from 
the  spar.  In  some  of  the  larger  and  deeper  quarries  derricks  and 
drags  are  used  in  hoisting  the  spar  to  the  surface,  the  material  being 
then  loaded  into  wagons  and  hauled  either  to  the  railroad  for  ship- 
ment or  to  the  niil&  for  grinding.  In  some  quarries  the  wagons 
descend  into  the  pit  along  an  inclined  roadway. 

COMMERCIAL  AVAILABILITY  OP  DEPOSITS. 

The  question  whether  it  will  pay  to  work  a  given  feldspar  deposit 
depends  upon  a  number  of  different  factors,  chief  among  which  are 
(1)  distance  from  the  principal  markets,  (2)  distance  from  the 
railroad,  (3)  quaUty  ana  quantity  of  the  material,  (4)  market  con- 
ditions, and  (5)  ease  of  working.  Favorable  conditions  with  respect 
to  some  of  these  factors  mav  counterbalance  unfavorable  conditions 
with  respect  to  others.  The  deposits  of  Connecticut,  New  York, 
Pennsylvania,  and  Maryland  are  worked  at  a  considerable  advan- 
tage when  compared  with  those  of  Maine,  being  much  nearer  the 
pnncipal  markets.  Because  of  this  advantage,  hauls  by  team  of  6 
or  8  miles  from  the  mines  to  the  railroad  are  permissible  in  certain 
of  the  more  southerly  districts,  while  under  present  conditions  in 
Maine  a  deposit  to  be  worked  profitably  must  usually  be  within  3 
miles  of  a  railroad  or  of  navigable  water. 

The  requirements  of  the  potter's  trade  demand  that  in  general  the 
percentage  of  free  quartz  associated  with  the  feldspar  shall  not 
exceed  20  per  cent  in  the  ground  product,  and  certain  potters  demand 
a  spar  which  is  nearly  pure,  containing  probably  less  than  5  per  cent  of 
free  quartz.  In  order  to  be  profitably  worked,  in  most  feldspar  mines 
between  one-fourth  and  one-half  of  the  total  material  which  must 
be  excavated  should  contain  less  than  20  per  cent  of  free  quartz. 

A  factor  of  the  utmost  importance  is  tne  quantity  of  iron-bearing 
minerals,  black  mica,  hornblende,  garnet,  or  black  tourmaline, 
which  is  present  and  the  maimer  in  which  these  minerals  are  asso- 
ciated with  the  feldspar.  The  reciuirements  of  the  pottery  trade 
demand  that  the  spar  be  nearly  tree  from  these  minerals,  which 
if  present  produce  brown  discolorations  in  white  wares.  In  order 
that  a  deposit  may  be  worked  profitably  these  minerals  if  present 
in  any  appreciable  quantity  must  be  so  segregated  in  certam  por- 
tions of  the  deposit  that  they  can  be  separated  from  the  spar  with- 
out much  more  hand  sorting  and  cobbing  than  is  necessary  in  the 
separation  of  the  highly  feldspathic  material  from  that  which  is 
highly  quartzose  or  rich  in  muscovite.  A  number  of  pegmatite 
deposits  of  coarse  grain  are  rendered  worthless  for  pottery  purposes 
by  the  abundance  of  one  or  more  of  these  iron-bearing  minerals. 
Tne  presence  here  and  there  of  minute  flakes  of  white  mica  (musco- 
vite) is  characteristic  even  of  the  highest  grades  of  commercial 
feldspar,  and  chemically  this  mineral  is  not  injurious.  It  is,  how- 
ever, exceedingly  difficult  to  pulverize  the  thin,  flexible  mica  plates 
to  a  fineness  equal  to  that  attained  by  the  feldspar,  and  it  is  therefore 
necessary  in  mining  to  separate  carefully  as  much  of  the  muscovite 
as  possible  from  the  spar. 
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METHODS  OP  GRINDING. 

The  methods  used  for  grinding  feldspar  are  similar  in  a  general 
way  in  all  of  the  Eastern  States  and  are  very  simple.  Ilie  soda 
spar  quarried  in  southeastern  Pennsylvania  is  nist  burned  in  kilns, 
which  serves  to  fracture  it  and  thus  facilitate  grinding.  Most  feld- 
spar, however,  is  fed  just  as  it  comes  from  the  quarry  into  a  chaser 
mill  consisting  of  two  buhrstone  wheels  about  3  to  5  feet  in  diameter 
and  from  1  to  1^  feet  thick,  attached  to  each  other  b^  a  horizontal 
axle,  as  are  the  wheels  of  a  cart.  The  horizontal  axle  is  attached  at 
its  center  to  a  rotating  vertical  shaft,  which  causes  the  buhrstone 
wheels  to  travel  over  a  buhrstone  bed,  the  feldspar  being  crushed 
between  the  wheels  and  the  bed.  In  a  few  mills  the  spar  before 
going  to  the  chaser  mills  is  crushed  in  a  jaw  crusher. 

The  material  as  it  comes  from  the  chasers  is  screened,  the  tailings 
being  returned  to  the  chaser  mills  for  recrushing,  while  the  fines  go  to 
tube  mills  for  their  final  grinding.  The  tube  mills  consist  of  steel 
cylinders  revolving  on  a  horizontal  axis.  They  are  usually  lined 
either  with  hard-wood  blocks  or  with  blocks  made  of  natural  or 
artificial  siUceous  brick,  and  are  charged  with  Norway  or  French 
flint  pebbles  2  to  3  inches  across.  Feldspar  for  pottery  purposes  is 
usuallv  groxmd  for  from  four  to  six  hours,  and  in  tnat  time  is  reduced 
to  a  fineness  of  at  least  200  mesh.  Some  of  the  poorer  grades  of 
feldspar  used  in  glass  manufacture  are  ground  only  for  from  two  to 
three  hours,  great  fineness  not  being  recjuired  m  such  material. 
Feldspar  for  use  in  abrasive  soaps  is  sometimes  ground  for  as  much 
as  ten  hours.  The  type  of  tube  mill  used  by  most  feldspar  grinders 
is  about  6  feet  in  lengtn,  and  it  grinds  from  2  to  3  tons  of  spar  at  one 
charging.  Certain  millers,  however,  claim  to  effect  a  considerable 
saving  m  power  by  the  use  of  larger  mills,  which  grind  from  4  to  6 
tons  at  one  charge.  After  grinding,  the  spar  is  ready  for  shipment 
either  in  bulk  or  in  bags.  The  red  spars  rrom  Bedford,  N.  i .,  and 
Bedford,  Ontario,  have  a  faint  pinkish  tint  when  ground,  but  the 
cream-colored  and  white  spars  grind  to  a  pure  white.  In  a  few 
mills  the  ground  spar  is  allowed  to  settle  slowly  in  water,  so  as  to 
separate  the  finer  rrom  the  coarser  material,  but  this  method  is  now 
rarelv  employed.  Two  hundred  mesh  to  the  inch  is  the  figure 
usually  given  as  the  fineness  required  bv  pottery  manufacturers,  and 
it  is  probable  that  most  of  the  material  placed  on  the  market  comes 
within  this  limit. 

In  a  new  mill  of  large  capacity  recently  erected  near  Middletown, 
Conn.,  the  feldspar  is  crushed  first  in  a  gyratory  crusher  and  then 
between  steel  rolls.  It  then  goes  to  a  rotary  dryer  and  to  aeriid  jig 
screens  designed  to  free  the  material  from  mica  flakes  and  iron- 
bearing  minerals.  After  this  it  is  ground  in  continuous-feed  tube 
mills. 

USES. 

The  principal  consumers  of  feldspar  are  the  pottery  and  enameled 
brick  and  electrical  ware  manufacturers,  its  main  application  being 
as  a  constituent  part  of  both  body  and  glaze  in  true  porcelain,  white 
ware,  and  vitrified  sanitary  ware,  and  as  a  constituent  of  tne  sUp 
(underglaze)  and  glaze  in  so-called  **  porcelain''  sanitary  wares  and 
enameled  brick.     The  proportion  of  feldspar  in  the  body  of  vitrified 
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wares  usually  falls  between  10  and  35  per  cent^  though  sometunes 
less  and  sometimes  more.  Its  melting  point  bemg  lower  than  that 
of  the  other  constituents,  it  serves  as  a  flux  to  bind  the  particles 
together.  In  glazes  the  percentage  of  feldspar  usually  Hes  oetween 
30  and  50.  The  trade  demands  that  feldspar  for  pottery  purposes 
be  nearly  free  from  iron-bearing  minerals  (biotite,  garnet,  nom- 
blende,  tourmaline,  etc.)  and  contain  Uttle  if  any  muscovite.  In 
regard  to  the  percentage  of  free  quartz,  the  requirements  vary  with 
dmerent  potters.  A  few  manufacturers  of  the  mer  grades  of  pottery 
demand  less  than  5  per  cent  of  free  cfuartz,  and  mav  even  grmd  the 
spar  themselves  so  as  to  be  sure  of  its  quaUty,  prererring  to  insure 
a  constant  product  even  at  higher  cost  by  themselves  mixing  the 
requisite  quantity  of  quartz  with  the  spar.  Most  potters  get  satis- 
factory results  with  *' Standard''  ground  spar  carrying  15  to  20 
per  cent  of  free  quartz,  and  in  some  cases  the  percentage  runs  even 
nigher.  In  the  finely  ground  mixture  as  it  comes  from  the  mills 
it  IS  difficult  to  separate  the  quartz  from  the  feldspar  by  physical 
methods  on  account  of  the  extreme  fineness  of  the  material.  Chem- 
ical analysis  seems  to  be  the  readiest  means  of  determining  whether 
its  percentage  Is  high  or  low. 

Feldspar  is  also  used  in  emery  and  carborundum  wheel  manu- 
facture as  a  flux  to  bind  the  abrading  particles  together. 

Small  quantities  of  feldspar  are  used  in  the  manufacture  of  opales- 
cent glass.  The  feldspar  used  for  this  purpose  is  ranked  as  No.  3  by 
the  miners;  it  usually  contains  more  free  quartz  and  muscovite 
than  that  used  for  pottery  purposes,  and  in  most  cases  also  contains 
fragments  of  iron-bearing  minerals.  Most  of  the  spars  known  to 
the  writer  which  are  used  for  opalescent  glass  are  notably  richer  in 
soda  than  in  potash.  They  are  usually  ground  only  to  a  fineness  of 
50  to  60  mesh. 

Small  quantities  of  carefully  selected  pure  feldspar  are  used  in  the 
manufacture  of  artificial  teeth.  Some  is  used  in  the  manufacture  of 
scouring  soaps  and  window  washes,  the  fact  that  feldspar  is  slightly 
softer  than  glass  rendering  these  soaps  less  liable  to  scratch  windows 
or  glassware  than  are  the  soaps  in  wnich  quartz  is  the  abrasive  sub- 
stance. One  firm  in  New  York  State  crushes  pegmatite  for  poultry 
grit  and  for  a  covering  for  concrete  and  tarred  surfaces  to  give  the 
appearance  of  granite. 

Much  interest  has  recently  been  aroused  in  the  use  of  potash  feld- 
spar for  fertilizing  purposes.  Potash  is  an  important  plant  food, 
which,  in  fertilizers,  has  usually  been  applied  in  the  form  of  wooa 
ashes  or  of  easily  soluble  potash  salts  (sulphate,  carbonate,  or  chloride) 
imported  from  Germany.  The  Department  of  Agriculture  has 
recently  conducted  preliminary  experiments  to  determine  the  avail- 
ability of  finely  ground  potash  feldspar  as  a  substitute  for  the  more 
soluble  potash  salts.  The  following  statement  is  quoted  from  the 
report  on  these  tests:" 

The  evidence  so  far  obtained  appears  to  indicate  that  under  certain  conditions  and 
with  certain  crops  feldspar  can  be  made  useful  if  it  is  ground  sufficiently  fine.  On  the 
other  hand,  it  is  highly  probable  that  under  other  conditions  the  addition  of  ground 
feldspar  to  the  land  would  be  a  useless  waste  of  money.  At  the  present  stage  of  the 
investigation  it  would  be  extremely  unwise  for  anyone  to  attempt  to  use  ground  rock, 
except  on  an  experimental  scale  that  would  not  entail  great  fiiumcial  loss. 

aCtiahman,  Allerton  S.,  The  use  of  feldspathic  rocks  as  fertilizers:  BulL  No.  104,  Bureau  of  Plant 
Industry,  U.  S.  Dept.  Agriculture,  1907,  p.  31. 
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If  further  experimentation  shows  that  ground  feldspar  has  a  wide 
efficiency  as  a  fertilizer,  it  will  undoubtedly  lead  to  the  utilization  of 
many  of  the  pegmatite  deposits  which,  because  of  insufficient  coarse- 
ness, too  large  a  percentage  of  auartz,  or  too  great  an  abundance  of 
iron-bearing  minerals,  are  not  valuable  as  a  source  of  pottery  materiaJ. 
Deposits  of  this  kind,  favorably  situated  with  respect  to  the  railroads, 
are  numerous, especially  in  the  vicinity  of  the  active  feldspar  quarries. 
An  ecjually  important  result  will  be  the  utilization  of  much  of  the 
matenal  which  is  discarded  at  the  present  feldspar  quarries. 

A  number  of  processes  have  been  patented  in  this  country  for  the 
dissociation  of  potash  feldspar  to  obtain  the  more  readily  soluble 
potash  salts,  but  none  of  these  have  as  yet  been  successfully  applied 
on  a  commercial  scale.  What  is  perhaps  the  most  promising  method 
effects  the  decomposition  through  electrolytic  methods.** 

LOCALITIES  BY  STATES. 
MAINE.* 

Six  feldspar  quarries  were  operated  in  Maine  during  1907  by  four 
companies.  One  large  quarry  and  1  small  one  located  in  the  town  of 
Topsham,  Sagadahoc  County,  were  operated  by  the  Trenton  Flint  and 
Spar  Company,  and  a  small  quarry  near  by  was  operated  by  the  Maine 
Feldspar  Company.  The  larce  jjuarry  near  Auburn,  in  Androscoggin 
County,  was  operated  by  the  Maine  Fledspar  Company,  while  a  smauer 
quarry  near  by,  in  the  town  of  Poland,  was  worked  to  some  extent  by 
Mr.  A.  R.  Berry.  A  third  large  quarry  was  operated  by  Golding  Sons' 
Company  in  Georgetown,  Sagadahoc  County.  A  small  quarry  opened 
in  1906  near  Hebron  has  ceased  operation. 

Practically  all  of  the  feldspar  mined  in  the  State  is  flesh-colored 
potash  spar  (orthoclase  and  microcline),  soda  feldspar  being  present 
only  in  small  quantities.  Quartz  is  usually  associated  with  tne  feld- 
spar in  sufficient  abundance  so  that  the  commercial  product  is  classed 
as  No.  2  spar.  The  principal  iron-bearing  impurities  are  garnet, 
black  tourmaline,  and  black  mica  (biotite). 

The  feldspar  quarried  near  Topsham  and  Auburn  is  groimd  in  part 
at  the  mill  of  the  Trenton  Flint  and  Spar  Company,  inTopsham,  and 
in  part  at  the  mill  of  the  Maine  Feldspar  Company,  in  Littlefields, 
near  Auburn.  That  quarried  in  Georgetown  by  Gofding  Sons*  Com- 
pany is  shipped  to  the  company's  femspar  mills  at  Trenton,  N.  J., 
and  East  Liverpool,  Ohio. 

As  appears  from  the  table,  the  Maine  production  in  1907  showed  a 
notable  mcrease  over  that  for  1906.  So  far  as  known,  no  new  deposits 
were  opened. 

MASSACHUSETTS.^ 

Small  quantities  of  feldspar  are  mined  at  a  single  quarry  near 
Blandfora,  in  Hampden  County,  and  shipped  for  grinding  to  Trenton, 

N.  J. 

aCushman,  A.  8.,  Extracting  potash  from  feldspar:  Min.  World,  June  22, 1907;  also  U.  8.  Patmt  No. 
772612,  October  18,  1904. 

b  For  detailed  description  of  the  feldspar  and  quartz  deposits  of  Maine,  see  BulL  U.  8.  QcoL  Survey 
No.  315,  1907,  pp.  383-393. 

«  This  property  has  not  been  visited  by  the  writer. 
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NEW  YOBK.« 

The  most  important  quarries  in  New  York  which  produce  feldspar 
for  pottery  manufacture  are  located  in  Westchester  County.  The 
largest  of  these  is  situated  near  the  village  of  Bedford,  while  a  smaller 
one  is  located  2  miles  to  the  south,  in  the  town  of  Northcastle.  Both 
are  operated  by  P.  H.  Einkle's  Sons.  The  feldspar  quarried  at  these 
localities  is  in  part  ground  at  the  mill  of  this  company  at  Bedford, 
and  in  part  is  snipped  in  the  crude  state.  It  is  hauled  by  team  8  miles 
to  Bedford  Station,  on  the  Harlem  Division  of  the  New  York  Central 
Railroad. 

The  feldspar  quarried  at  Bedford  is  in  part  pink  potash  feldspar 
(orthoclase  and  microcline),  but  with  this  are  associated  small  quan- 
tities of  white  soda  feldspar  (albite).  Quartz  occurs  in  large  pure 
masses,  which  are  utilized  commercially,  and  also  occurs  intergrown 
with  the  feldspar.  In  the  quarry  2  miles  farther  southeast  the  feldspar 
is  flesh-colored  potash  feldspar  (microcline),  and  is  also  associated 
with  large  masses  of  pure  quartz.  The  principal  associated  minerals 
of  both  of  these  quarries  are  white  mica  (muscovite),  black  mica 
(biotite),  black  tourmaline,  and  garnet.  The  muscovite  is  not  of 
eommercial  quahty. 

The  feldspar  shipped  is  of  three  grades:  No.  1  consists  of  practi- 
cally pure  potash  leldspar,  almost  entirely  free  from  quartz;  No.  2 
contains  somewhat  more  quartz  and  soda  feldspar,  but  is  free  from 
iron-bearing  impurities;  No.  3  contains  a  still  larger  quantity  of  soda 
feldspar  and  some  iron-bearing  minerals,  and  is  used  principally  in 
glass  manufacture. 

A  new  feature  of  the  feldspar  industry  in  New  York  is  the  develop- 
ment by  the  Claspka  Mining  Company,  of  Trenton,  N.  J.,  of  a  feldspar 
property  near  North ville,  Fulton  County.  This  has  become  an  im- 
portant producer  of  feldspar,  which  is  shipped  crude  to  Trenton, 
N.  J.  Feldspar  properties  are  also  being  developed  near  Corinth  by 
the  Corinth  Feldspar  Company,  near  Crown  Point  by  the  Crown 
Point  Spar  Company,  and  near  Ticonderoga  by  the  Ticonderoga 
Feldspar  Company. 

CONNECTICUT. 

In  the  number  of  tons  produced  Connecticut  ranks  first  in  the  list 
of  feldspar-producing  States.  Eight  quarries  were  activelv  operated 
in  the  State  in  1907,  aU  of  them  oeing  located  near  the  Connecticut 
River  valley  in  Middlesex  Countv  and  in  the  southern  part  of  Hart- 
ford County.  Three  feldspar  mills  are  located  within  the  State,  2  at 
South  Glastonbury,  and  1  at  White  Rocks,  near  Middletown.  Much 
of  the  feldspar,  however,  is  ground  outside  of  the  State,  being  shipped 
by  rail  or  by  barges  down  the  Connecticut  River,  and  thence  to  Tren- 
ton and  other  pottery  centers.  All  the  active  quarries  were  visited 
by  the  writer  in  November,  1907. 

The  oldest  and  largest  feldspar  quarry  in  the  Connecticut  Valley 
region  is  located  in  Hartford  County  near  the  Middlesex  County  line, 
and  2  miles  south  of  South  Glastonbury.  North  of  this  c[uarry  for 
about  a  mile  along  the  eastern  slope  of  the  Connecticut  River  valley 

a  For  detailed  deeoription  of  the  feldspar  and  qaartz  deposits  of  southern  New  York,  see  BulL  U.  S. 
Qeol.  Survey  No.  315, 1907,  pp.  394-399;  also  Mineral  Resources  U.  S.  for  1906,  pp.  1253-1270 
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are  a  number  of  abandoned  quarries  and  one  which  is  now  operated. 
Another  important  quarry  is  located  about  2i  miles  nortneast  of 
South  Glastonbury ;  near  the  road  to  East  Glastonbury.  In  Middle- 
sex County  actiye  quarries  are  located  on  Collins  Ffiti  in  the  town- 
ship of  Portland,  about  2  miles  northeast  of  the  yillage  of  Portland; 
in  Chatham  about  1^  miles  southeast  of  Middle  Haddam,  and  near 
the  northeast  bank  of  the  Connecticut  Riyer  opposite  Haddam  vil- 
lage. Two  new  quarries  are  located  at  White  Eocks,  about  2i  miles 
east  of  Middletown. 

The  geologic  relations  of  the  deposits  are  not  fully  known.  All  of 
the  Connecticut  Valley  worked  deposits  occur  near  the  borders  of 
lar^e  areas  of  granite  gneiss,  mapped  by  the  Connecticut  Greological 
and  Natural  History  Survey  as  Glastonbury  and  Haddam  granite 

Saeisses,  and  are  probably  connected  with  them  in  origin.  All  the 
eposits  are  typical  gramte  pegmatites,  and  form  dikefike  or  sheet- 
like masses  intruding  the  granite  gneisses  or  neighboring  mica  schists. 
The  pegmatite  mass  at  the  quarry  2^  miles  northeast  of  South  Glas- 
tonbury is  yery  regular  in  form,  and  consists  of  a  vertical,  dikelike 
mass  20  to  30  feet  wide  and  trending  N.  50°  E.  It  is  bounded  by 
sharp  walls  of  biotite  gneiss.  In  a  small  abandoned  quarry  half  a 
mile  southeast  of  South  Glastonbury,  the  small  quantities  of  mica 
schist  associated  with  the  pegmatite  lie  nearly  flat  and  the  pegmatite 
mass  itself  probably  occupies  a  similar  attitude.  At  the  Haddam 
quarry  the  mica  schists  wnich  constitute  the  wall  rock  stand  almost 
vertical  and  trend  nearly  north  and  south.  The  pegmatite  here,  in 
general,  is  intruded  parallel  to  the  trend  of  the  scnist,  though  occa- 
sionally breaking  across  it.  In  most  of  the  other  localities  the  struc- 
tural relations  are  not  clearly  shown.  In  general,  as  has  been  found 
to  be  the  case  in  other  States,  the  pegmatite  masses  of  this  district 
are  more  or  less  lens-shaped,  and  most  commonly  are  parallel  or  nearly 
parallel  to  the  trend  of  the  structures  in  the  bordering  rocks. 

The  form  and  size  of  the  quarries  vary  greatly.  An  are  open  pits, 
the  largest  quarry  being  located  2  miles  south  of  South  Glastonbury, 
just  north  of  the  Middlesex  County  line.  This  is  a  single  opening 
trending  in  general  about  N.  15°  E.  Its  total  length  is  about  500 
feet,  its  average  width  about  100  feet,  and  its  maximum  depth  about 
50  feet.  The  property  has  been  worked  for  over  forty  years,  and  has 
yielded  an  immense  quantity  of  excellent  feldspar.  Anotner  large 
quarry  is  located  three-quarters  of  a  mile  farther  south,  in  the  nortn- 
em  part  of  the  town  of  Portland,  and  consists  of  a  lower  (northern) 
pit  about  150  feet  long,  from  30  to  50  feet  wide,  and  50  feet  in  maxi- 
mum depth;  and  of  a  southern  pit,  now  in  process  of  excavation,  on 
the  same  vein  at  a  higher  level  on  the  hillside.  From  these  dimen- 
sions the  sizes  of  the  openings  of  this  district  range  downward  to 
mere  prospect  pits. 

The  feldspar  of  all  these  deposits  is  white  to  cream-colored  potash 
feldspar  (microcline  or  orthoclase),  delicately  in tergrown  with  vari- 
ous but  relatively  minor  quantities  of  soda  feldspar  (albite).  Masses 
of  pure  feldspar  more  than  2  to  3  feet  across  seldom  occur,  and  most 
of  the  matenal  quarried  is  an  irregular  intergrowth  of  feldspar  and 
quartz,  or  the  regular  intergrowth  known  as  graphic  granite.  The 
latter  type,  however,  is  much  less  abundant  than  in  the  feldspar 
quarries  of  most  other  States,  and  in  some  quarries  appears  to  be 
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entirely  absent.  In  a  few  of  the  quarries  graphic  ^anite  of  exceed- 
ingly fine  CTain  occurs,  ^^k  ^  shown  on  a  precedmg  page,  there  is 
reason  to  beUeve  that  this  is  not  notablj  richer  in  quartz  than  the 
coarse  varieties.  From  most  of  the  quames  only  one  grade  of  feldspar 
is  shipped,  which  would  rank  commercially  as  No.  2  or  ''Standard. ' 

Quartz  in  commercial  quantities  does  not  occur  in  most  of  the 
Connecticut  Valley  feldspar  quarries,  and  none  is  shipped.  The 
largest  masses  observed  by  the  writer  were  only  3  to  4  feet  across. 
Muscovite  is  abundant  at  naost  of  the  quarries,  and  in  a  few  places,  as 
at  Haddam  Neck^  occurs  in  crystals  sometimes  10  inches  to  1  foot 
across  and  5  to  8  mches  thick.  The  prevalence  of  the  defects  known 
as  "A"  structure  and  "ruling"  render  most  of  this  material  useless 
except  as  ''scrap"  mica  to  be  ground  for  lubricant,  gilding,  etc. 
There  is  only  a  hmited  demand  for  mica  of  this  type.  Tne  prmcipal 
iron-bearinff  minerals  associated  with  the  feldspar  are  biotite  (brown 
mica),  black  tourmaline,  and  garnets.  Where  biotite  is  abundant 
black  tourmaline  is  usually  rare,  and  vice  versa.  The  biotite  crystals 
are  seldom  over  5  or  6  inches  in  length.  The  black  tourmaline  also 
occurs,  usually  in  small  crystals,  although  at  the  Collins  Hill  quarry, 
2  miles  northeast  of  Portland,  some  as  large  as  4  to  5  inches  in  diame- 
ter occur.  Garnets  are  usually  small  and  vary  from  dark  red  to  black 
in  color.  At  the  Haddam  Neck  quarry,  at  the  Chatham  quarry  IJ 
miles  south  of  Middle  Haddam,  and  at  the  Collins  Hill  quarry  occa- 
sional cavities  or  "pockets"  in  the  pegmatite  sometimes  carry  trans- 
parent tourmalines  of  gem  quaUty.  Near  the  Dockets  the  lavender- 
colored  Uthium  mica  Oepidolite)  is  frequently  abundant  as  aggregates 
of  minute  plates.  Some  of  the  quarries,  one,  for  example,  in  the 
northern  part  of  Portland  township  2J  miles  south  of  South  Glaston- 
bury, are  remarkable  for  the  scarcity  of  all  iron-bearing  minerals  which 
can  injure  the  value  of  the  spar. 

The  Quarrying  processes  are  those  commonly  employed  elsewhere, 
the  drilling  being  done  by  steam  and  the  rock  loosened  by  blasting, 
after  whicn  it  is  Droken  up  with  sledges  and  hand  sorted.  At  Haa- 
dam  Neck  the  quarry  is  located  close  to  the  Connecticut  River,  so  that 
the  spar  may  be  loaded  directly  into  barges  for  water  shipment.  The 
feldspar  from  the  Collins  Hill  quarry,  2  miles  northeast  of  Portland,  is 
hauled  by  team  about  2  miles  to  the  Connecticut  River  and  is  also 
shipped  Dy  water.  The  spar  from  the  quarries  in  the  town  of  Glas- 
tonbury is  hauled  to  South  Glastonbury,  where  a  part  of  the  product 
is  ground.  The  ground  spar  and  a  part  of  the  crude  spar  is  tnen  fer- 
ried across  the  Connecticut  River  to  Rocky  Hill,  where  it  is  shipped 
by  rail.  The  feldspar  quarried  2J  miles  northeast  of  South  Glaston- 
bury is  hauled  by  team  9  miles  to  Manchester. 

A  new  feature  m  the  feldspar  industry  in  Connecticut  is  the  comple- 
tion by  the  Consolidated  Feldspar  Company  of  a  feldspar  mill  at  White 
Rocks,  2  J  miles  east  of  Middletown.  This  mill  is  equipped  with  a 
gyratory  crusher,  steel  crushing  rolls,  rotary  drier,  aerial  jig  screens 
designed  to  free  the  spar  from  mica,  and  two  continuous-feed  tube 
mills.  The  capacity  or  the  mill  is  stated  to  be  from  75  to  100  tons  in 
twenty-four  hours.  The  mill  is  located  within  a  few  rods  of  the  rail- 
road and  of  the  river,  so  that  the  material  may  be  shipped  either  by 
rail  or  by  water.  The  auarry  is  situated  at  an  elevation  of  about  500 
feet  on  the  hill  slope  aoove  the  mill,  and  the  material  is  carried  by 
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aerial  tramway  direct  to  the  mill,  the  descending  laden  carriers  hoist- 
ing the  imladen  ones. 

Feldspar  has  in  the  past  been  ouarried  at  a  number  of  localities  in 
the  western  part  of  the  State,  in  New  Haven,  Litchfield,  and  Fairfield 
counties,  but  none  of  these  quarries  are  now  operating.  Microcline 
feldspar  (potash  feldspar)  varying  from  cream  to  pink  m  color  occurs 
associated  with  quartz  in  the  quarry  of  the  Bridgeport  Wood  Finish- 
ing  Company  near  Southford,  New  Haven  County.  This  quarry  is 
worked  only  for  quartz,  which  is  the  predominant  mineral,  but  the 
feldspar  is  of  excellent  quaUty  and  occurs  in  pure  masses  up  to  5  or  6 
feet  across,  and  also  in  coarse  graphic  intergrowth  with  quartz.  It 
would  probably  not  pay  to  work  this  quarry  for  feldspar  alone,  but  it 
would  undoubtedly  pay  to  save  the  latter  mineral. 

One  of  the  most  promising  fields  for  prospecting  observed  by  the 
writer  is  the  high  country  2  or  3  miles  east  of  Middletown,  including 
the  prominences  known  as  White  Bocks.  Feldspar  of  commerciw 
grade  is  exposed  in  a  number  of  rock  cuts  along  the  wagon  road  skirt- 
mg  White  Kocks  on  the  north. 

PENNSYLVANIA." 

In  1907  Pennsylvania  ranked  second  in  thequantity  of  feldspar  pro- 
duced. The  quarries  now  operated  are  confined  to  the  southern  parts 
of  Delaware  and  Chester  counties,  although  in  the  past  small  quanti- 
ties of  feldspar  have  been  quarried  in  the  southwestern  part  of  Mont- 
gomery County.  In  general  character  and' geologic  relations  these 
are  similar  to  the  Maryland  deposits,  and  belong  to  the  two  distinct 
types  of  granite-pegmatite  and  soda-pegmatite.  All  of  the  more 
important  localities  were  visited  by  the  writer  in  Maj,  1907. 

Delaware  County, — The  feldspar-bearing  pegmatites  of  Delaware 
County  usually  form  long  and  narrow  dikelike  masses  trending  in  a 
northeasterlv  direction.  For  the  most  part  they  are  steeply  inclined, 
though  the  deposit  quarried  near  Elam  appears  to  be  rather  flat  lying. 
They  cut  indiscriminately  across  Wissanickon  mica  gneiss  ana  the 
Chester  Valley  limestone  and  occasionally  cut  serpentine.  Since 
the  Wissahickon  gneiss  is  the  most  abundant  rock  of  the  region,  it 
forms  the  wall  rock  at  most  of  the  localities.  A  number  of  quarries 
were  formerly  worked  near  Chester  Heights,  but  feldspar  is  now  pro- 
duced in  the  county  by  only  one  concern,  from  a  quarry  1 J  miles  south 
of  Brandywine  Summit,  near  Elam.  The  excavation  here  covers  an 
area  of  about  4  acres,  and  consists  of  three  partly  connecting  open 
pits,  the  eastern  two  now  being  abandoned.  From  the  easternmost 
pit,  which  is  now  partially  fillea  with  water,  much  material  was  exca- 
vated by  tunneling.     The  two  western  pits  are  much  shallower. 

The  feldspar,  which  is  of  the  potash  varieties,  orthoclase  and  micro- 
cline, is  cream  to  flesh  colored,  and  occurs  in  pure  crystals  ranging  up 
to  slightly  more  than  a  foot  in  diameter.  Unlike  most  quarries  yielct 
ing  potash  feldspar,  no  graphic  granite  was  observed,  the  quartz  usu- 
ally being  irregularly  intergrown  with  the  feldspar  or  the  other  peg- 
matite minerals.  The  quartz  is  gray  in  color,  and  in  the  present 
workings  seldom  occurs  m  pure  masses  of  any  considerable  size  and 

a  The  feldspar  deposits  of  Pennsylvania  were  described  by  T.  C.  Ilopkins  in  the  appendix  to  the 
Annual  Report  of  the  Pennsylvania  State  CoUe^  for  189^99:  Clays  and  Clay  Industries  of  Peniisyl- 
vanla,  Pt.  11. 
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is  not  utilized  commercially.     According  to  Hopkins,**  however,  con- 
siderable masses  of  pure  quartz  were  formerly  exposed  near  the  bottom 
of  the  eastern  pit,  and  future  excavations  may  disclose  other  quartz 
masses. 
Muscovite  (white  mica)  occurs  both  in  small  crystals  and  in  lai^e 

Slates  up  to  a  foot  and  a  half  across,  but  none  is  of  commercial  graoe. 
►iotite  (black  mica)  is  abundant  in  certain  portions  of  the  pegmatite, 
in  thin,  narrow  crystals,  often  several  feet  long,  and  wine-red  garnets 
occasionally]  occur,  usually  associated  with  the  mica.  The  mica  and 
garnet-bearing  portions  or  the  pegmatite  can  be  readily  separated  in 
mining  from  the  areas  of  purer  feldspar. 

The  deposit  seems  in  general  to  be  rather  flat  lying.  This  relation 
is  indicated  by  the  occurrence  on  the  north  wall  of  the  eastern  pit  of 
about  40  feet  of  mica  schist,  beneath  which  the  pegmatite  dips  appar- 
ently at  an  angle  of  about  25°.  The  eastern  pit  is  said  to  have  been 
excavated  to  a  depth  of  over  100  feet.  In  tne  western  pit,  which  is 
now  being  worked,  the  pegmatite  mass  is  at  least  30  feet  m  thickness, 
its  base  not  having  yet  been  reached. 

The  soft  weathered  material  near  the  siuf ace  can  be  excavated  with 
pick  and  shovel,  but  at  greater  depth  steam  drilling  and  blasting  are 
necessary,  the  material  then  being  hoisted  by  derrick,  loaded  into 
wagons,  and  haided  about  1^  miles  to  the  mill.  Most  of  the  spar  is 
used  for  pottery  purposes,  but  the  cleaner  pieces,  selected  with 
extreme  care,  are  sold  by  the  barrel  for  dental  purposes.  The  quarry 
up  to  the  present  time  has  probably  yielded  over  150,000  short  tons  of 
crude  feldspar. 

The  mill  is  located  on  a  private  spur  of  the  Philadelphia,  Baltimore 
and  Washington  Railway  about  a  mile  southwest  of  Brandywine 
Sunmiit  station.  The  process  of  grinding  used  here  is  similar  to  that 
used  at  most  other  feldspar  mills,  the  material  being  first  crushed  by 
chasers  and  then  ground  in  tube  mills,  the  principal  differences  from 
other  miUs  being  m  the  use  of  a  mechanical  carrier  for  removing  the 
crushed  feldspar  from  the  chasers  and  transferring  it  to  bins  over  the 
tube  miUs,  and  in  the  use  of  large-sized  tube  mills,  instead  of  the  small 
tube  mills  usually  employed.  These  are  claimed  to  effect  a  considera- 
ble saving  in  power.  A  suction  fan  is  also  employed  to  collect  fine 
feldspar  dust,  about  one  bag  of  this  being  obtained  in  the  course  of  a 
day.  This  can  be  marketed  for  certam  purposes,  and  the  device 
serves  to  keep  the  mill  much  freer  from  dust  than  it  otherwise  would 
be  and  to  mate  the  work  less  disagreeable  for  the  men. 

Some  soda  feldspar  from  a  quarry  belonging  to  this  company  near 
Nottingham  in  Chester  County  is  also  ground  at  this  mill.  The  latter 
variety  is  burned  in  a  kiln  and  cooled  by  a  stream  of  cold  water  before 
crushing;  this  process  fractures  the  spar  and  renders  the  crushing 
and  grinding  process  less  difficult.  The  potash  spar  is  ground  just  as 
it  comes  from  the  quarry. 

Chester  County  fotash-ricTi  deposits, — The  deposits  of  potash  feld- 
spar worked  in  Chester  County  are  located  near  Avondale  and  Baker, 
one-half  mi^e  northwest  of  Toughkenamon,  three-fourths  of  a  mile 
northeast  of  Chatham,  2\  miles  north  of  Pomeroy,  and  north  of  Coates- 
ville.  In  the  past  they  have  been  quarried  at  several  other  points  near 
Avondale  and  Toughkenamon,  at  Embreeville,  and  at  a  point  between 

a  Ibid,  p.  14. 
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Embreeville  and  Unionville.  Most  of  these  are  smaU  producers. 
One  of  the  largest  quarries  is  that  located  2J  miles  north  or  Pomeroy 
on  the  property  of  Mr.  B.  F.  Meredith,  the  pit  now  operated  being 
about  150  reet  long  by  50  feet  wide,  with  smaller  connecting  openings. 
Another  of  the  larger  quarries  worked  by  the  same  company  is  on  the 

f)roperty  of  Mr.  Moses  B.  Carpenter  near  Toughkenamon.  The 
argest  opening  here  is  now  abandoned,  and  only  smaller  ones  are 
worked.  The  quarry  three-quarters  of  a  mile  northeast  of  Chatham 
shows  an  opening  about  100  by  80  feet  and  40  feet  in  depth,  and  sev- 
eral timnels  lead  off  from  the  bottom  of  the  pit. 

From  most  of  these  quarries  only  one  grade  of  feldspar  is  shipped. 
It  is  principally  a  graphic  intergrowth  of  quartz  with  orthociase, 
microcline,  or  both,  though  in  a  few  of  the  quarries,  notably  those 
near  Avondale  and  Baker,  some  of  the  pegmatite  has  a  roughly 
banded  structure,  due  to  the  arrangement  of  the  small  muscovite 
plates  in  irregular  and  rudely  paraflel  bands.  Where  this  banded 
structure  is  present  the  single  crystals  of  feldspar  seldom  exceed  2  to 
3  inches  in  greatest  dimension,  and  are  often  more  or  less  lens-shaped. 
The  only  quarry  in  which  masses  of  pure  feldspar  of  any  considerable 
size  were  observed  was  that  northeast  of  Chatham,  where  the  crystals 
were  occasionally  a  foot  or  more  across.  The  feldspar  forming  the 
larger  crystals  in  the  quarry  northeast  of  Chatham  is  cream-colored 
potash  feldspar  (microcline),  but  associated  with  this,  in  intergrowth 
with  the  quartz  and  with  some  microcline,  is  white  soda  feldspar 
(albite).  Some  of  the  latter  also  occurs  intergrown  with  quartz  in 
the  quarries  near  Baker  and  Avondale.  In  all  the  quarries  the  soda 
spar  IS  very  subordinate  to  the  potash  variety  in  quantity. 

The  principal  impurities  present  in  the  deposits  near  Baker,  Avon- 
dale,  and  Pomeroy  are  garnet,  muscovite  (white  mica),  and  occa- 
sionally black  tourmaline  and  biotite.  At  the  Chatham  quarry  bio- 
tite  is  the  main  impurity.  Masses  of  pure  quartz  of  sufficient  size  to 
be  of  commercial  importance  are  present  only  in  the  Chatham  quarry. 

Like  most  of  the  feldspar  deposits  in  other  parts  of  Pennsylvama 
and  Maryland,  those  of  Chester  County  are  much  weathered  to  a  depth 
usually  of  10  to  20  feet.  The  majority  of  the  dikes  appear  to  be 
nearly  vertical  or  highly  inclined,  and  are  intrusive  in  the  highly  con- 
torted Wissahickon  mica  gneiss,  the  most  abundant  rock  of  the  r^ion, 
though  they  also  cut  across  the  Chester  Valley  limestone.  Sometimes, 
as  at  the  Chatham  and  Pomeroy  quarries,  the  deposits  have  very 
gentle  dips.  At  the  Pomeroy  quarry  the  dip  in  the  pit  now  worked  ap- 
pears to  DC  about  20^  to  the  east.  At  the  Chatham  quarry  the  pegma- 
tite mass  is  somewhat  irregular,  but  in  general  lies  nearly  flat,  as  are 
the  schists  which  are  the  bordering  rock  at  this  locality.  The  width 
or  thickness  of  the  pegmatite  masses  which  are  worked  varies  from  15 
to  40  feet.  In  the  early  stages  of  development  the  weathered  surface 
material  can  be  excavated  with  a  pick  and  shovel,  and  after  screening 
and  sorting  is  ready  for  shipment.  In  the  deeper  workings  steam 
drilling  and  blasting  is  resorted  to,  and  in  the  case  of  the  flat-lying 
deposits  north  of  Pomeroy  and  near  Chatham  some  tunneling  has  also 
been  done.  At  the  latter  locality  the  indications  are  that  tunnel- 
ing will  be  the  only  method  applicable  in  the  further  development 
of  the  property,  and  it  remains  to  be  seen  whether  the  cost  will  be 
prohibitive. 

The  potash  pegmatites  of  this  rerion,  Uke  those  of  Delaware  County 
and  those  of  Maryland,  appear  to  ue  oftAiooXa  liovxv  Vi^a  ^ome  masses 
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of  molten  rock  which,  solidifying  under  different  conditions,  formed 
the  granites  of  this  district. 

Soda-rich  deposits. — Pegmatite  deposits  of  the  second  type  are 
characterized  by  the  dommance  of  soda  feldspar  (albite)  rather  than 
the  potash  feldspars  (orthoclase  and  microcline),  and  are  quarried  at 
three  points  in  the  extreme  southwestern  part  of  Chester  Coxmty. 
The  westernmost  of  these  quarries  is  located  about  li  miles  west  of 
Syhnar  station,  Md.,  but  Ues  in  Pennsylvania  just  north  of  the  State 
Une.  The  excavation  consists  of  a  single  pit  about  500  feet  long, 
varying  from  50  to  150  feet  in  width,  and  80  feet  in  maximum  depth. 
A  second  quarry  is  located  a  few  hundred  yards  east  of  this  and  is 
about  350  feet  long,  150  feet  wide,  and  80  feet  in  maximum  depth. 
A  third  quarry  is  located  about  one-half  mile  north  of  the  two  above 
mentioned.  This  pit  is  about  200  feet  long,  70  to  80  feet  wide,  and  90 
to  100  feet  in  maximum  depth. 

The  feldspar  at  these  three  quarries  is  entirely  similar  in  character, 
as  are  also  tne  associated  minerals.  The  feldspar  is  of  the  soda  variety 
(albite),  occurring  usually  in  crystals  from  1  inch  to  2  inches  across, 
and  rarely  as  much  as  a  root  across.  The  crude  feldspar  varies  from 
white  through  cream  to  gray;  the  ground  product  is  pure  white. 

So  far  as  observed^  quartz  is  entirely  aosent  in  the  pegmatites  of 
this  variety.  The  principal  iron-bearing  mineral  is  homolende,  which 
is  dark  green  under  the  microscope,  but  is  nearly  black  as  seen  in  the 
quarry.  It  occurs  in  aggregates  of  needle-like  crystals,  often  radially 
arranged,  which  occupy  spaces  between  the  feldspar  grains.  Musco- 
vite ^hite  mica)  occurs  m  certain  portions  of  tne  pegmatite,  inter- 
grown  with  feldspar  so  as  to  form  more  or  less  rounded  aggregates  5 
to  6  inches  across.  The  single  plates  are  seldom  more  than  1 J  inches 
across.  Small  garnets  occur,  locally  associated  with  the  feldspar. 
Along  some  of  the  structure  planes, there  are  thin  films  of  ocher,  out 
these  do  not  materially  damage  the  spar.  Some  asbestos  of  the  ser- 
pentine variety  and  some  talc  occur  along  contacts  between  the  feld- 
spar masses  and  the  wall  rock,  but  they  are  not  present  in  commercial 
quantities. 

The  soda-pegmatite  masses  are  all  highly  inclined.  The  western- 
most quarry  taps  two  veins,  both  trending  about  northwest  and  south- 
east, but  possessing  somewhat  different  dips,  one  being  approximately 
vertical,  while  the  other  is  inclined  so  that  it  joins  the  first  near  the 
bottom  of  the  quarry  and  forms  a  single  vein.  The  pegmatite  mass 
at  the  eastern  quarry  also  trends  northeast  and  southwest,  and  is 
about  in  line  with  that  at  the  western  one;  it  may  be  a  continuation 
of  the  same  body.  The  pegmatite  mass  quarried  about  one-half  mile 
to  the  north  of  these  quames  is  about  12  feet  wide.  Its  south  end  is 
nearly  vertical  and  trends  about  N.  10°  W.  It  is  probable  that  all  of 
these  deposits  continue  to  a  greater  depth  than  that  reached  by  the 

§  resent  workings  and  that  they  may  also  be  traced  farther  in  the 
irection  of  their  trend.  All  of  them  are  intrusive  in  serpentine  rock, 
and  the  development  of  talc  and  fibrous  serpentine  near  the  contact 
between  the  pegmatite  and  the  wall  rock  is  probably  due  in  part  at 
least  to  the  contact  metamorphic  effects  of  the  pegmatite. 

These  deposits  are  worked  oy  steam  drills  and  blasting,  and  steam 
hoists  are  used  in  handling  the  material.  The  feldspar  from  two  of 
these  quarries  is  hauled  by  teams  about  2  miles  to  tne  railroad  near 
Sylmar  and  shipped  in  the  crude  state.     The  product  of  tlve.  Q<*VsKt 

niryOO—M  B  7.907,  PT  2 m 


86@  MIKEBAL  BESOURCES. 

quarry  is  ground  at  a  mill  near  the  quarry,  the  ground^  spar  being 
hauled  to  Sylmar  for  shipment.  The  spar  before  grmding  is  burned  in 
a  continuous  kiln,  which  has  the  effect  of  fracturing  it  and  f aciUtating 
the  grinding  process.  It  is  then  crushed  in  chaser  mills  and  trans- 
ferred to  tube  mills  for  grinding.  Two  types  of  the  latter  are  in  use — 
the  ordinary  small  tube  mill  used  in  most  feldspar  mills,  capable  of 
holding  a  load  of  about  3  tons,  and  a  larger  tube  mill  capable  of  grind- 
ing 5  or  6  tons  at  a  charge.  It  is  claimed  that  the  larger  mill  is  more 
economical.  The  one  here  used  was  originally  of  the  continuous  feed 
type,  but  was  later  converted  into  an  intermittent  mill. 

The  better  grades  of  feldspar,  containing  Uttle  or  none  of  the  iron- 
bearing  minerals,  are  ground  to  the  usual  fineness  for  pottery  pur- 
poses, but  material  containing  some  hornblende  is  less  nnely  groimd 
and  is  marketed  for  glass-making  purposes,  the  presence  of  small  (]^uan- 
titieis  of  iron-bearing  minerals  not  being  detrimental  for  this  utiliza- 
tion. Practically  the  whole  of  the  pegmatite  mass  can  be  utiUzed. 
The  crude  soda  spar  shipped  from  this  vicinity  is  usually  mixed  with 
potash  spar  from  other  localities  before  grinding,  so  as  to  make  a 

harder     (less  fusible)  product. 

MABYLAND. 

The  State  of  Maryland  ranks  fifth  in  quantity  in  the  Ust  of  feldspar 
producers.  The  active  quarries  are  confined  to  Howard,  Baltimore, 
and  Cecil  counties.  All  of  the  more  important  cjuarries  were  visited 
by  the  writer  in  May,  1907,  and  a  few  were  revisited  in  April,  1908. 
Tne  bulk  of  the  spar  quarried  is  ground  either  at  Trenton,  N.  J.,  or  at 
Wilmington,  Del.  A  small  part  of  the  output  is  ground  at  a  small 
mill  in  Baltimore,  the  only  feldspar  mill  witnin  the  State. 

Howard  and  Baltimore  counties, — The  most  productive  deposits  of 
commercial  quality  occur  along  the  Patapsco  River  in  the  southwest- 
em  part  of  jBaltimore  County,  and  in  adjacent  parts  of  Howard 
County.  The  principal  quarries  are  near  Woodstock  in  Howard 
County  and  near  Granite  and  HoUofield  in  Baltimore  County.  The 
majonty  are  small  workings,  producing  less  than  1,000  tons  each  per 
year.  The  quarry  on  the  Frost  farm,  1  mile  southeast  of  Woodstock, 
IS  the  largest  producer. 

The  feldspar  occurs  as  a  constituent  of  pegmatite  masses  within  an 
area  occupied  mainly  by  the  Baltimore  mica  gneiss  and  by  areas  of 
intrusive  granite  and  basic  igneous  rocks  (gabbro  and  serpentine). 
Most  of  the  workings  near  Woodstock  are  too  shallow,  too  much 
weathered,  and  too  limited  in  extent  to  show  clearly  the  trend  and 
dimensions  of  the  deposits,  but  in  common  with  most  pegmatite  masses 
they  are  for  the  most  part  long  veinlike  or  sheetlike  masses,  usually 
lying  parallel  to  the  general  trend  of  the  surrounding  schists,  thoum 
occasionally  breaking  across  their  trend.  The  schists  are  higmy 
crumpled.  The  feldspar  deposit  worked  on  the  property  of  Mr.  C.  H. 
Johnson,  about  one-half  miie  southeast  of  Woodstock,  on  the  Balti- 
more County  side  of  the  river,  is  flat-lying,  several  masses  of  pegma- 
tite being  separated  by  nearly  horizontal  layers  of  rotten  schist.  At 
the  Fagan  quarry,  in  Baltimore  County,  about  one-half  mile  south 
of  HoUofield,  the  principal  feldspar  mass  seems  to  trend  northeast  and 
southwest,  parallel  to  the  trend  of  the  bordering  schists.  Another 
feldspar  mass  opened  near  th^  last  TcvenUoued  appears  to  be  flat-lying. 
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At  most  of  the  quarries  in  Baltimore  and  Howard  coimties  the  most 
abundant  feldspar  is  of  the  potash  variety,  though  with  it  is  usually 
associated  some  soda  feldspar.  At  the  Frost  quarry,  near  Woodstock, 
the  latter  appears  to  be  more  abundant  than  the  potash  feldspar.  The 
feldspar  at  the  quarry  on  the  C.  H.  Johnson  place  (Baltimore  County), 
one-half  mile  southeast  of  Woodstock  station,  is  flesh-colored  ortho- 
clase,  which  occasionaUy  shows  a  bluish  tint.  That  quarried  one- 
fourth  mile  east  of  the  Johnson  quarry  is  mostly  flesh-colored  micro- 
cline,  though  some  of  the  finer-grained  portions,  more  abundantly 
associated  with  quartz  and  mica,  are  white  albite.  The  feldspar  at 
the  Fa^an  quarry  in  Baltimore  Coimty,  one-half  mile  south  of  Hol- 
lofield^  IS  in  part  a  light-pink  microcline;  but  with  this,  in  intergrowth 
with  Iight-gray  quartz,  occur  subordinate  Quantities  or  the  white  soda 
feldspar  (albite).  In  tew  of  the  quarries  ao  the  crystals  of  pure  pot- 
ash feldspar  exceed  a  foot  in  diameter,  but  at  the  quarry  three-fourths 
mile  east  of  Woodstock  a  small  number  of  crystals  3  to  5  feet  across 
were  observed. 

The  principal  mineral  associated  with  the  feldspar  in  these  deposits 
is  Quartz,  but  it  is  usually  intimately  intergrown  with  the  felaspar, 
ana  only  at  the  quarry  three-fourths  of  a  mile  east  of  Woodstock  aoes 
it  occur  in  masses  large  enough  to  be  commercially  valuable.  At  the 
time  of  the  writer's  visit  a  mass  of  pure  quartz  4  by  10  feet  was 
exposed  on  the  wall  of  this  quarry.  The  principal  iron-bearing  min- 
eral occurring  in  these  pegmatites  is  black  mica  (biotite),  usually  in 
quite  small  plates,  whicn  occasionally  are  so  abundant  as  to  render 
tne  feldspar  worthless  for  pottery  purposes.  Muscovite  (white  mica) 
is  also  present  in  most  of  the  quames,  but  is  in  small  plates — too 
small  to  be  of  commercial  value,  and  usually  not  sufficiently  abun- 
dant to  injure  the  value  of  much  of  the  feldspar.  At  the  Fagan 
quarry,  one-half  mile  south  of  HoUofield,  muscovite  is  mainly  in 
graphic  intergrowth  with  quartz  and  with  feldspar.  Small  quantities 
of  black  tourmaline  also  occur  at  the  latter  quarry  in  crystals  up  to 
li  inches  in  diameter,  and  must  be  carefully  separated. 

Most  of  the  feldspar  deposits  of  this  region  are  much  decayed  at 
the  surface,  and  until  some  depth  has  been  reached  in  the  excavation 
little  or  no  blasting  is  necessary,  the  material  usually  being  exca- 
vated with  the  aid  only  of  pick  and  shovel.  It  is  then  sorted  by 
hand,  and  loaded  upon  wagons  for  haulage  to  the  nearest  railroad 
point.  At  one  (juarry  near  VV^oodstock  the  material  is  less  decayed, 
and  steam  drilling  and  blasting  are  necessary  in  excavation.  The 
feldspar  quarried  here  is  carried  by  a  chute  directly  from  the  quarry 
to  the  railroad  cars.  Most  of  the  quarries  are  within  a  mile  of  the 
railroad,  and  many  of  them  are  located  along  the  valley  slopes  of  the 
Patapsco  River,  so  that  the  material  can  be  easily  handled  by 
gravity. 

The  largest  feldspar  quarry  in  this  district  is  located  in  a  pegmatite 
deposit  of  a  somewhat  different  character  from  those  described 
above.  It  is  situated  on  the  Frost  farm,  about  one-half  mile  south- 
southwest  of  Davis  station,  near  Woodstock,  Howard  County,  and  is 
operated  for  Goldings  Sons'  Company,  of  Trenton,  N.  J.,  by  Mr.  John 
Mitchell.  In  April,  1908,  this  quarry  was  about  450  feet  long  by  100 
wide  by  65  m  maximum  depth,  its  greatest  dimension  trending  about 
N.  60°  E.  The  feldspar  is  of  two  varieties:  (1)  orthoclase  and 
microcline  varying  from  light  gray  to  pale  flesh-colored,  and  (!l\  '^V^^ 


868  MINERAL  BESOUBOES. 

to  gray  soda  feldspar  (albite).  The  potash  feldspar  occurs  occasion- 
ally in  pure  crystals  as  much  as  4  feet^across,  and  sometimes  occurs 
in  grapnic  or  dendritic  intergrowths  with  gray  quartz.  The  soda 
feldspar  is  equal  to  if  not  greater  than  the  potash  feldspar  in  quantity, 
but  occurs  m  smaller  crystals,  which  are  seldom  over  a  few  inches 
in  diameter.  The  largest  observed  is  about  1  foot  across.  Black 
mica  (biotite)  is  entirely  absent  and  white  mica  (muscovite)  occurs 
only  rarely  and  in  plates  less  than  an  inch  across.  Quartz  does  not 
occur  in  large  masses  but  is  mostly  intergrown  with  feldspar.  The 
principal  iron-bearing  impurity  is  green  hornblende,  which  occurs  in 
prismatic  ctystals  up  to  1  foot  in  length.  Pyrrhotite  also  occurs  in 
small  quantities,  usually  with  the  hornblende.  It  will  be  noted  that 
in  mineral  character  tms  pegmatite  is  intermediate  between  the  two 
types  previously  mentioned.  The  abundance  of  albite  feldspar,  the 
presence  of  hornblende,  and  the  scarcity  of  mica  relate  it  to  the  depos- 
its of  soda  spar  worked  near  Sylmar,  in  southwestern  Chester  County, 
Pa.,  while  tne  presence  of  quartz  and  of  potash  feldspar,  sometimes 
graphically  intergrown,  relate  it  to  the  typical  granite  pegmatites. 

In  this  quarry  a  steam  drill  is  used  and  a  derrick  is  operated  by  a 
hoisting  engine.  The  material  is  hauled  about  a  quarter  of  a  mile  to 
the  railroad  and  is  shipped  to  Trenton,  N.  J.,  and  Wilmington,  Del. 

Cecil  County.^ — The  second  feldspar  district  of  Maryland  is  in  the 
northwestern  part  of  Cecil  County.  Only  two  firms  are  now  operating 
in  this  locality,  and  these  are  quarrying  talc  as  well  as  feldspar.  A 
number  of  small  quarries  were  opened  in  1906  at  Bald  Friar,  IJ  miles 
north  of  Conowingo.  Talc  is  tne  principal  output  at  this  locality, 
and  is  ground  at  a  mill  near  the  quarries.  Feldspar  is  a  secondary 
product,  and  is  all  shipped  in  the  crude  state.  The  quarries  in  May, 
1907,  consisted  of  a  number  of  small  pits  along  the  upper  part  of  the 
bluffs  bordering  the  Susquehanna  River.  The  feldspar  when  fresh  is 
snowy  white,  and  is  of  the  soda  variety  (albite).  Near  the  surface 
where  the  material  is  weathered  to  some  extent  there  is  a  slight  iron 
discoloration  along  the  fractures,  but  this  is  not  sufficient  to  damage 
materially  the  quality  of  the  product.  The  veins  range  up  to  15  feet 
in  width,  and  show  frequent  pinchings  and  swellings.  Thej^  occiu*  as 
intrusions  in  an  area  of  rocks  which  are  mapped  on  the  Cecil  County 
sheet  of  the  Maryland  Geological  Survey  as  serpentine,  peridotite,  and 
pyroxenite.  The  surrounding  rocks  have  been  altered  locally  to  form 
talc  schists,  and  in  some  cases  there  seems  to  have  been  some  further 
alteration  due  to  contact  metamorphism  by  the  feldspar  masses,  as 
suggested  by  an  unusual  abundance  of  pyrite  near  the  pegmatite  and 
by  the  development  there  of  narrow  zones  of  fibrous  serpentine 
(asbestos).  These  pegmatite  masses  seem  to  be  entirely  free  from 
quartz,  and  their  lelaspar,  so  far  as  observed,  is  all  of  the  soda 
variety  (albite).  Mica  and  other  injurious  minerals  are  rare  or 
entirely  absent. 

The  location  of  these  quarries  on  the  valley  slope  facilitates  the 
handling  of  the  material,  which  is  carried  down  by  cnutes  to  the  flats 
near  the  railroad  and  the  river.  The  quantity  of  material  is  probably 
not  sufficient  to  warrant  mining  for  feldspar  alone,  but  the  feldspar 
forms  an  important  adjunct  in  the  quarrymg  of  talc. 

a  The  pegmatite  deposits  of  Cecil  County  are  briefly  described  in  the  report  on  Cecil  County  by  tbe 
Maryland  Geological  Survey,  1902. 
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In  the  spring  of  1907  a  small  quarry  was  opened  by  the  Verona 
Mining  Company  at  Rock  Springs,  about  3i  miles  northeast  of  Cono- 
wingo.  The  material  here  is  almost  exactly  similar  in  character  and 
moae  of  occurrence  to  that  just  described  from  Bald  Friar,  and  occurs 
within  the  same  belt  of  basic  rocks  (serpentine,  pyroxenite,  etc.). 
Talc  is  also  obtained  at  this  quarry.  The  spar  is  hauled  by  team  3 
miles  to  Conowingo,  and  there  shipped  by  rail.  Feldspar  has  been 
quarried  in  the  past  at  other  points  in  the  vicinity  of  Kock  Springs 
and  along  Octoraro  Creek. 

As  willbe  seen  from  the  foregoing  descriptions,  most  of  the  feldspar 
deposits  worked  in  the  Woodstock  region  belong  to  the  class  of 

Sotash-rich  or  granite  pegmatites  already  mentioned,  while  the 
eposits  worked  in  Cecil  Ctounty,  like  those  just  across  the  line  in 
Chester  County,  Pa.,  belong  to  the  soda-rich  type.  The  deposit 
worked  on  the  Frost  farm  near  Woodstock  is  intermediate  between 
these  two  types  in  character. 

The  only  new  features  of  note  in  the  Maryland  industry  besides 
those  already  mentioned  is  the  opening  of  a  small  q^uarry  near  Hollo- 
field  and  of  another  2  miles  northeast  of  Gramte,  m  Baltimore 
County.  The  latter  is  operated  by  the  Eureka  Mining  and  Operating 
Company,  and  is  closely  adjacent  to  a  quarry  worked  many  years 
ago  oy  Goldings  Sons'  Company.  It  may  tap  the  same  pegmatite 
body.  Like  most  of  the  deposits  worked  near  Woodstock,  it  belongs 
to  the  OTanite  pegmatite  type.  Its  principal  constituents  are  ortho- 
clase  feldspar,  quartz,  black  mica  (biotite),  and  some  soda  feldspar 
(albite).     No  large  crystals  were  seen. 

WISCONSIN." 

The  feldspar  deposits  of  Wisconsin  are  as  yet  undeveloped. 
Pegmatite  deposits  containing  feldspar  are  known  to  occur  in  the 
town  of  Stettin,  Marathon  County,  about  4  miles  northwest  of 
Wausau.  They  occur  as  pegmatite  dikes  cutting  granite  (quartz 
syenite),  and  are  very  abimdant  over  an  area  5  or  6  square  miles  in 
extent  in  the  central  part  of  this  township.  The  dikes  varv  in  width 
from  1  foot  to  20  feetj  and  are  said  to  be  so  abundant  locally  as  to  be 
nearly  equal  in  quantity  to  the  masses  of  granite  lying  between  them. 
The  principal  constituents  of  the  pegmatite  dikes  are  feldspar  and 
quartz,  with  subordinate  quantities  of  white  mica  (muscovite)  and 
of  the  iron-bearing  minerals  black  mica  (biotite),  hornblende,  pyrox- 
ene, and  other  minerals.  The  feldspar  is  mostly  a  fine-grained 
(microperthitic)  intergrowth  of  potash  feldspar  and  soda  feldspar, 
and  contains  soda  in  nearly  as  large  percentages  as  potash.  It  is 
therefore  intermediate  in  composition  between  most  or  the  so-called 
''hard"  or  potash  feldspars  mmed  in  Canada  and  the  eastern  United 
States,  and  the  typical  "soft"  or  soda  feldspars  such  as  are  mined  in 
Chester  County,  ra.  The  crystals  of  pure  feldspar  range  from  about 
an  inch  to  somewhat  over  a  foot  in  diameter.  The  size  of  the  dikes 
is  not  so  great  as  of  most  of  those  worked  in  the  Eastern  States,  but 
they  may  prove  of  commercial  value  if  the  iron-bearing  minerals  are 
not  so  abimdant  or  so  distributed  as  to  injure  much  of  me  feldspar. 

These  deposits  are  situated  within  about  8  miles  of  the  railroad  at 
Wausau,  and  within  about  5  miles  of  the  railroad  station  at  Marathon, 
and  seem  worthy  of  investigation  from  a  commercial  standpoint. 
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VIRGINIA. 

During  1907,  potash  feldspar  was  produced  at  three  quarries  in 
Virginia  and  shipped  crude  to  Trenton,  N.  J.  Two  of  these  ouarries 
are  new  developments,  and  are  located  near  Bells,  in  Bedford  County, 
and  near  Prospect,  in  Prince  Edward  County.  A  third  quarry  is 
located  near  Amelia,  in  AmeUa  County.  None  of  these  have  yet  been 
visited  by  the  writer. 

TEXAS. 

A  deposit  of  pink  potash  feldspar,  apparently  of  excellent  quality, 
is  known  to  occur  at  Barranger  mil,  in  Llano  County.  The  pegmatite 
here  has  been  worked  for  its  rare-earth  minerals,  but  no  attempt  has 
been  made  to  utiUze  the  feldspar  and  quartz.  Its  character  is  de- 
scribed more  fully  in  the  report  on  quartz  and  feldspar  in  the  Mineral 
Resources  of  the  United  States  for  1906. 

MINNESOTA. 

A  considerable  quantity  of  lime-soda  feldspar  or  plagioclase,  vary- 
ing in  composition  from  labradorite  to  bytownite,  is  quarried  in  LaKe 
County  and  ground  at  Duluth  by  two  firms.  The  material  is  used 
mainly  for  abrasive  purposes,  filter  beds,  etc.,  although  a  small 
quantity  is  used  in  pottery  manufacture. 

PRODUCTION. 

In  the  following  table  the  material  is  entered  as  "Crude"  or 
"Ground"  according  to  the  condition  in  which  it  was  first  placed  on 
the  market.  Practically  the  whole  production  is  eventually  crushed 
or  ground. 

The  production  of  feldspar  in  1907,  exclusive  of  that  used  for 
abrasive  purposes,  amounted  to  31,080  short  tons  of  crude  feldspar, 
valued  at  $101,816,  and  53,469  short  tons  of  ground  feldspar,  valuea 
at  $397,253,  a  total  of  84,549  short  tons  valued  at  $499,069.  The 
State  totals  are  given  in  the  following  table: 

Production  of  feldspar  in  1907  ^  in  short  tons. 


State. 


Crude. 
Quantity.     Value. 


Maine 45 

New  York I  3,909 

Connecticut i  10, 663 

Pennsylvania |  7,367 

Maryland I  7,169 

Other  States 1,927 

Total 31,080 


1110 
16,825 
28,433 
28,160 
23,672 
6,607 


101,816 


Ground. 


Total. 


Quantity.     Value.     Quantity.     Value. 


16,428 
11,600 
8,380 
12,266 
3,895 
1,000 


63,460 


$157,224 
40,600 
61,770 
108,678 
34,061 
6,000 


397,263 


16,473 
16,409 
19,043 
19,633 
11,064 
2,927 


84,540 


fl67,8S4 
66,825 
80,203 
186,847 
57,753 
10,007 


499,060 
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The  production  of  feldspar  from  1902  to  1907  is  given  in  the  foUow- 
ble 


ing  table: 


Production  of  feldspar,  1902-1907 ,  in  short  tons. 


Year. 

Grade. 

Qround. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1902 

1903 

1904 

1905 

21,870 
13,432 
19,413 
14,517 

$55,501 
51,036 
66,714 
57,976 
132,643 
101,816 

23,417 
28,450 
25,775 
20,902 
32,680 
53,409 

$194,923 
205,607 
199,612 
168,181 
268,888 
397,253 

45,287 
41,891 
45,188 
35,419 
72,656 
84,549 

$250,424 
256,738 
266,326 
226,157 

1906 

39,976 
31,080 

401,531 

1907 

409.060 

The  increase  in  the  fibres  of  production  for  the  year  1907  over 
those  reported  for  1906  is  due  in  part  to  increasing  completeness 
in  the  Survey's  list  of  feldspar  producers,  but  in  the  main  it  means 
an  actual  increase  in  production  througn  the  development  of  new 
properties  and  an  increase  in  the  output  of  properties  already  de- 
veloped, especially  among  the  small  producers.  This  growth  was 
felt  m  nearly  all  of  the  feldspar-producing  States,  but  was  checked 
in  the  fall  by  the  financial  panic.  Up  to  the  time  of  the  panic  the 
market  conditions  were  reported  to  be  good. 

The  total  production  of  feldspar  in  1907,  including  abrasive  feld- 
spar, amoimted  to  91,799  short  tons,  valued  at  $558,944. 

GRADES  AND  PRICES. 

Most  dealers  recognize  three  grades  of  commercial  feldspar:  No. 
1,  No.  2  (sometimes  called  "Standard"),  and  No.  3.  From  quarries 
in  granite  pegmatite,  where  the  spar  is  mostly  of  the  potash  variety, 
these  are  usually  graded  as  follows:  No.  1  is  carefully  selected,  free 
from  iron-bearing  minerals,  largely  free  from  muscovite,  and  con- 
tains Uttle  or  no  quartz,  usually  less  than  5  per  cent;  No.  2  is  largely 
free  from  iron-bearing  minerals  and  muscovite,  but  usually  contains 
when  ground  from  15  to  20  per  cent  of  quartz;  No.  3  is  not  carefully 
selected  and  contains  somewhat  higher  percentages  of  quartz,  mus- 
covite, and  iron-bearing  minerals.  Spar  from  t^e  soda  pegmatites 
of  southeastern  Pennsylvania  and  adjacent  parts  of  Maryland,  being 
wholly  free  from  quartz,  is  graded  entirely  on  the  basis  of  its  freedom 
from  iron-bearing  minerals^  principdly  nomblende.  No.  1  is  care- 
fully selected  and  is  practically  free  from  such  impurities;  No.  2, 
though  less  carefully  selected,  is  still  fairly  free  from  them;  No.  3  is 
not  carefully  selected  and  carries  hornblende  in  large  enough  quan- 
tities to  render  it  unfit  for  use  in  pottery  manufacture.  It  is  utilized 
principally  in  glass  manufacture.  Crusned  pegmatite  from  New  York 
State,  used  for  poultry  ^rit  and  for  coverings  for  surfaces  to  give  them 
the  appearance  of  gramte,  and  feldspar  from  Minnesota  used  mainly 
for  abrasive  purposes,  are  graded  according  to  coarseness. 

The  prices  of  feldspar  during  1907,  so  far  as  data  are  available, 
were  about  as  follows:  The  "Standard,"  or  No.  2  spar,  which  con- 
stituted the  great  bulk  of  the  feldspar  used  in  the  pottery  trade, 
brought  in  the  crude  state  in  Maine  from  $2.50  to  $3  per  long  ton, 
free  on  board  nearest  shipping  point  to  quarries;  in  New  York  from 
$4  to  $5;  in  Pennsylvania  rrom  $3.50  to  $4.50,  and  in  Maryland  from 
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$3.50  to  $4.  Crude  No.  1  feldspar  usually  brin^  from  50  cents  to 
SI. 50  more  per  ton  than  No.  2,  and  crude  No.  3  brmgs  about  the  same 
amoimt  less. 

The  prices  for  No.  2  or  "Standard"  spar,  groimd  to  the  fineness 
usually  demanded  in  the  pottery  industry,  ranges  in  most  cases  from 
$7  to  $10  per  short  ton,  tree  on  board  nearest  shippiD^  point  to  the 
mills.  No.  1  brings  from  $2  to  $4  more  per  ton.  With  finer  grind- 
ing, such  as  is  demanded  by  some  scourmg  soap  manufacturers,  the 
pnces  are  proportionally  higher. 

Very  pure,  carefully  selected  potash  feldspar,  for  use  in  the  manu- 
facture of  artificial  teeth,  usually  sells  at  from  $6  to  $8  per  barrel 
of  350  poimds. 


TALC  AND  SOAPSTONE. 


INTRODUCTION. 

Talc  and  soapstone  are  found  in  nearly  all  the  Atlantic  slope  States, 
and  in  many  or  them  the  deposits  are  so  favorably  located  as  regards 
transportation  and  markets  as  to  make  their  development  profitable. 
During  1906  and  1907  such  quarries  were  operated  in  Georgia,  North 
Carolina,  Virginia,  Maryland,  Pennsylvania,  New  York,  New  Jersey, 
Rhode  island,  Massachusetts,  and  Vermont.  New  York,  which 
formerly  enjoyed  the  distinction  of  being  the  largest  producer  of  talc 
in  the  United  States,  was  in  1906  and  1907  surpassed  as  to  value  by 
Vi^inia,  whose  product  represents  about  41  per  cent  of  the  total  value. 

Deposits  of  talc  and  soapstone  occur  in  several  of  the  Western 
States  also,  but  the  conditions  as  regards  transportation  and  markets 
are  not  favorable  enough  at  the  present  time  to  justify  development, 
since  the  industries  in  which  these  minerals  would  be  used  have  not 
yet  been  established. 

Small  quantities  of  talc  were  quarried  in  California  and  Washinjgton 
during  1904  and  1905,  but  no  production  was  reported  from  either 
State  in  1906,  nor  any  from  Washington  in  1907. 

The  product  of  the  quarries  varies  from  pure  foUated  talc  to  harder 
steatite  or  soapstone.  For  use  in  the  arts  it  is  either  powdered  or 
sawed  into  slaos  or  manufactured  into  various  articles.  The  pow- 
dered or  flour  talc  ia  used  in  the  manufacture  of  a  great  variety  of 
articles,  such  as  fireproof  paints,  electric  insidators,  covering  for 
steam  pipes,  foimdry  facings,  dynamite,  paper,  toilet  powder, 
leather  luDricators,  and  soap.  The  soapstone,  not  powdered^  is  used 
in  the  manufacture  of  hearthstones,  furnace  linings,  laboratory 
tables,  laxmdry  tubs,  ovens,  foot  warmers,  and  many  other  articles 
of  everyday  use.  Some  of  the  purer  varieties  are  manufactured  into 
pencils  and  gas  tips,  the  talc  suitable  for  this  purpose  bringing  a 
nigher  price  tnan  any  other  produced  in  this  coimtry. 

PRODUCTION. 

Including  the  production  of  fibrous  talc,  most  of  which  is  quarried 
at  Gouvemeur,  St.  Lawrence  Coimty,  N.  Y.,  the  total  output  of  talc 
and  soapstone  in  the  United  States  in  1907  amoxmted  to  139,810 
short  tons,  valued  at  $1,531,047,  an  increase,  as  compared  with  1906, 
of  19,166  short  tons,  or  15.9  per  cent,  in  quantity,  and  of  $99,491, 
or  7  per  cent,  in  value.  The  mcreased  production  in  1907  was  dis- 
tributed among  all  the  new  important  producing  States. 

The  smaller  percentage  of  increase  in  value  was  not  due  to  any  gen- 
eral decline  in  price,  but  to  a  larger  proportion  of  the  product  wnich 
was  sold  in  the  crude  or  immanufactured  state,  and  in  this  portion 
of  the  product  there  was  a  decline  in  price.  By  far  the  larger  num- 
ber of  the  talc  and  soapstone  quarries  are  operated  or  controlled  by 
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the  manufacturers,  and  only  a  comparatively  small  part  of  the  output 
is  sold  in  the  crude  state.  In  1907,  however,  there  was  an  imusuallv 
large  quantity  sold  crude,  and  part  of  this  was  low-grade  material. 
The  quantity  sold  crude  in  1906  was  15,211  short  tons,  having  an  aver- 
age value  per  ton  of  $2.65.  In  1907  the  marketed  production  of  rough 
or  immanufactured  soapstone  was  25,538  tons,  at  an  average  price 
per  ton  of  $1.36,  so  that  while  the  quantity  sold  exhibited  a  gam  of 
10,327  short  tons,  or  about  66  per  cent,  the  total  value  decreased 
$5,712.  The  average  price  for  groxmd  soapstone  was  the  same  in 
1907  as  in  1906,  while  prices  for  manufactured  articles  or  partially 
manufactured  materials  were  higher. 

The  talc  and  soapstone  production  is  classified  in  the  following 
four  groups:  Rough  or  crude,  sawed  into  slabs,  manufactured 
articles,  and  groxmd.  A  part  of  the  crude  product,  represented  in 
the  first  group,  is  sold  to  factories,  and  some  of  this  is  probablv  again 
included  in  tne  estimates  of  manufactured  articles  or  groimd  mate- 
rials represented  in  the  other  three  groups,  though  duplication  is 
avoided  if  possible.  The  relative  quantities  and  values  of  these 
varieties  produced  in  the  United  States  during  the  last  four  years  are 
shown  in  the  following  table: 

Production  of  talc  and  soapstone  in  the  United  States^  according  to  varietieSt  1904^1907. 


1904. 

1905. 

Condition  in  which  marketed. 

Quantity 
(short 
tons). 

Value. 

Average 

price 
per  ton. 

Quantity 
(short 
tons). 

Value. 

Average 

price 
per  ton. 

Roogh 

1,815 
3,850 
11,990 
73%  534 

19,270 

64,276 

283,373 

583,812 

«6.n 

16.70 

23.63 

7.94 

1,625 
4,779 
14,665 
75,565 

$10,483 
80,879 
403,660 
587,040 

$6.45 

Sawed  into  slabs 

16.92 

Manufactured  articles  a... 

27.53 

Ground  ^ 

7.77 

Total  c 

91,189 

940,731 

10.32 

96,634 

1,062,062 

11.20 

1906. 

1907. 

Condition  In  which  marketed. 

Quantity 
(short 
tons). 

Value. 

Average 

price 
per  ton. 

Quantity 
(short 
tons). 

Value 

Average 

price 
per  ton. 

Rough 

15,211 

4,980 

23,575 

76,878 

$40,337 
83,563 
631,342 
676,314 

S2.65 
16.78 
26.78 
8.80 

25,538 
4,822 
23,484 
85,966 

$34,625 
91,668 
648,475 
756,279 

$1.36 

Sawed  into  slabs 

19.01 

Manufactured  articles  a 

27.61 

Ground  '* 

&80 

Total  c. 

120,644 

1,431,556 

11.87 

?.39,810 

1,631,047 

laos 

n  Includes  bath  and  laundry  tubs;  fire  brick  for  stoves,  heaters,  etc.;  hearthstones,  mantels,  sinks, 
griddles,  slate  pencils,  tailor's  pencils,  gas  tips,  burner  blanks,  crayons,  and  numerous  other  articles 
for  everyday  use. 

b  For  foundry  facings,  paper  making,  lubricators  for  dressing  skins  and  leather,  etc. 

o  Exclusive  of  the  quantity  used  for  pigment,  which  is  included  among  mineral  paints. 

The  total  production  of  talc  and  soapstone  in  the  various  States  in 
1905,  1906,  and  1907  is  shown  in  the  following  table.  In  cases 
where  the  whole  production  of  a  State  is  limited  to  the  operations  of 
one  or  two  quarries,  the  statistics  are  combined  with  one  or  more 
other  States  in  order  that  information  regarding  individual  estab- 
lishments may  not  be  divulged.  As  shown  by  this  table,  New  York 
produces  the  largest  quantity,  nearly  all  of  the  fibrous  variety,  while 
Virginia,  second  in  quantity,  ranks  first  in  the  value  of  the  producti 
because  of  the  advanced  state  of  manufacture  in  which  the  output  is 
6old. 
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Production  of  laic  and  soapatonCf  1905, 1906, 1907,  by  Stales,  in  short  tons. 


SUls. 

1905. 

1006, 

1907, 

Qouitlty. 

Vallla. 

Quantity. 

ValPD. 

Quantity^. 

Value. 

GeoTKia.  - ,  ♦  -     * 

5,796 
50,500 

ioa5 

S,07S 
17. 0» 
3,060 

138,241 
445,000 
74,000 
66,526 
435,090 
33,510 

(a) 

2,956 
13,081 
01,072 

4,000 
10,413 
39,034 

3,9g9 

t^,3lO 

557*200 
60,739 
101,057 
5W;800 
39,499 

m 

6,004 
17,103 
07,800 

4,085 
10.300 
36,278 

3,541 

til, 173 

Id^ryiaod ,^ »,^» 

32,350 

New  J  ersey  And  Peantylvank. 

KflwYork 

40, 871 
C30, 000 

North  Carolina, . ,  -  „  „ 

Vermont.. ._ 

Vii^lnia 

Other  Stfl tea  * 

74,347 
Sa,500 
631,880 
25,726 

Total 

»e,S34 

ipD^oea 

1^,641 

1,431,350 

139,810 

1,531,0*7 

a  Included  in  "Other  States." 

b  California,  Georgia,  Maryland,  MasaachoflettB,  and  Washington  in  1905;  Georgia,  Massachusetts, 
and  Rhode  Island  in  1906;  California,  Massachusetts,  and  Rhode  Island  in  1907. 

PRODUCTION  OF  FIBROUS  TALC  IN  NEW  YORK. 

Practically  all  of  the  fibrous  variety  of  talc  produced  in  the  United 
States  comes  from  the  vicinity  of  Gouvemeur,  St.  Lawrence  County, 
N.  Y.  It  is  all  groimd  and  is  used  principally  for  filling  in  the  manu- 
facture of  medium  grades  of  paper,  though  some  goes  into  the  paint 
trade,  and  some  is  used  in  the  preparation  of  wall  plasters,  for  which 
its  fibrous  character  and  heat-resisting  quality  make  it  well  adapted. 
The  production  of  fibrous  talc  in  New  York  from  1904  to  1907, 
inclusive,  is  shown  in  the  following  table: 

Production  of  fibrous  talc  in  New  York,  1904^1907,  in  short  tons. 


1904. 

1905. 

1906. 

1907. 

Use. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 

Value. 

IT"   1   value. 

Pap«^r  flllfnp 

64,006 

f507,400 

56,500 

1445,000 

61,672 

$557,200 

PaLt 

67,800      1626,000 

Wall  plasters 

TOTAL  PRODUCTION. 

The  quantity  and  value  of  talc  and  soapstone  products  from  New 
York,  as  compared  with  Ihe  total  from  all  other  States  since  1880 
and  to  the  close  of  1907,  are  shown  on  the  following  table.  From 
this  it  appears  that  in  the  twenty-eight  years  from  1880  to  1907, 
inclusive,  the  period  covered  by  tne  volumes  of  Mineral  Resources, 
the  total  production  of  talc  and  soapstone  has  amoimted  to  1.700,903 
short  tons,  valued  at  $19,099,103.  Of  this  total  New  York  nas  con- 
tributed about  50  per  cent  of  the  value. 

Production  of  talc  and  soapstone  in  ihe  United  States j  1880-1907,  in  short  tons. 


Year. 

•New  York. 

All  other  States. 

Total. 

Quantity. 

Value. 

Quantity. 

Value, 

Quantity.!      Value. 

1880-1900 

629,925 
69,200 
71,100 
60,230 
64,006 
56,500 
61,672 
67,800 

15,933,501 
483  600 
615  350 
421,600 
507,400 
445,000 
567,200 
026,000 

340,003 
28,643 
26,854 
26,671 
27,184 
40,134 
58,972 
72,010 

15,291,151 
424,888 
525,157 
418,460 
433,331 
637,062 
874,356 
906,047 

969,928     $11,224,662 
97,843  ,         908,488 
97,954  '      1,140,507 
86,901            840,060 
91,189           940,731 
96,634        1,082,002 
120,644  '      1,431,560 
139,810  ,      1,531,047 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

Total 

1,080,432 

9,689,661 

620,471 

9,509,462 

1,700,903      19,099,108 
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IMPORTS. 


The  imports  of  talc  into  the  United  States  have  never  been  large, 
though  the  prices  obtained  are  usually  somewhat  higher  than  ttie 
averages  shown  for  the  American  product,  and  the  values  quoted 
for  the  foreim  material  are  at  point  of  shipment  and  are  exclusive  of 
freight  and  auty.  The  reason  for  these  higher  values  may  be  attrib- 
uted to  the  fact  that  only  the  fancy  grades,  which  are  used  for  the 
manufacture  of  face  powder  and  for  medicinal  purposes,  are  imported 
into  this  coimtry.  The  imports  in  1907  showed  an  increase  of  nearly 
50  per  cent,  both  in  quantity  and  value,  over  1906. 

TaU  imported  into  the  United  States,  1902-1907 y  in  short  tons. 


Year. 

Qoantity. 

Value. 

Year. 

Quantity 

Value. 

1902                    

2,860 
1,791 
3  268 

135,366 
19,677 
36,370 

1906 

4,000 
6,643 
10000 

$48,225 
«7  818 
126381 

1903 

1906 

1904  .                            

1907 

CANADIAN  PRODUCTION. 

There  has  been  a  small  production  of  talc  in  Canada  for  several 
years,  but  the  tonnage  and  values  have  varied  considerably.  In 
1907  the  production  amoimted  to  1,534  short  tons,  an  increase  of 
nearly  25  per  cent  over  that  of  1906,  which  in  turn  was  more  than 
double  than  that  of  1905.  The  Canadian  Geological  Survey  reports 
the  production  of  talc  in  the  Dominion  for  the  last  six  years  as  follows: 

ProdiLCtion  of  talc  in  Canada,  1902-1907,  in  short  tons. 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1902 

689 
688 
840 

$1,804 
2,064 
1,876 

1905 

500 
1,234 
1  534 

$1,800 
3,030 
4,602 

1903  .           

1906 

1904 

1907 

INDEX 


A.  Page. 

Abrasive  materials,  by  W.  C.  Pbalen 607-626 

artificial 624 

list  of  States  producing 608 

value,  total 609 

by  kinds 608 

production 608 

Aootdi&Dta,  CTOuJ  mining. 54 

Africa,  diamond 804 

monasito 792 

petroleum,  exports  to 417 

Alabmnm,  ammonia 317 

barytes 687 

brick  and  tllo 610 

cement,  Portland 478 

slag 491 

clay 542 

clay  products 500 

coal 14,91 

coal  tar 312 

coke 258 

gas 298 

gas  coke 310 

graphite 735 

lime 547 

limestone 568, 602 

marble 568,595 

mica 742,747 

mineral  waters 755, 759 

natural  gas 325, 342 

acreage 331 

oil  and  water  gas 306 

ocher 698 

pottery 522 

puzzolan,  or  slag  cement 491 

pyrite 680 

sand  and  gravel 555 

sand-lime  brick 551 

sandstone 568,591 

Alaska,  coal 14,94 

graphite 735 

gypsum 647 

marble 568,595 

mineral  waters 755, 759 

Algeria,  gypsum 649 

phosphate  rock 657 

pyrite 682 

salt 669 

Atlsarftio  and  colore  or  dyes,  imports 322 

Allegheny    Mountain,    Pennsylvania,   coke 

district 270 

Alundum  (artificial  corundum)  production . .      625 

Amber,  Burma 796 

Germany 797 

Ammonia,  production,  by  States 317 

Analyses,  arsenic  ore,  New  York 628 


Page. 

Analyses,  Georgia  ochers 701 

Japanese  volcanic  ash 491 

petroleum,  Illinois 378 

Kansas 387 

from  various  parts  of  United  States . .      420 

Purttjitui  cviij^iiii 483 

Einr!-wti1te  pigments 704 

Antllnfjsalt^,  iuiports 322 

A  n  tbroci  te  coal  t  C4>|  I  it;ry  consu  mptlon 12, 21 

{See  aUo  Coal.) 

Colorado 31 

distribution 21 

exports 63 

imports 63 

initial  railroads 176 

New  Mexico 31 

Pennsylvania 170 

prices 60 

production 6,14,20,173 

annual 20 

shipments 170 

by  regions 174 

value 6 

ApQiJi(\  iiiipuri?i. 657 

AppalBchlau  Stulcs,  vfm\  fields 32 

oil  field 362 

Architectural  terracotta 511 

A  rgoniinu,  petralon  ri  1^,  exports  to 418 

AriMJtiri,  asl«atos        720 

aitjmiaiachitG 797 

brlek  and  tl3e      510 

OFment,  Portland 478 

chrysoprase 802 

clay 542 

clay  products 500 

granite 568,581 

lime 547 

limestone 568,602 

mica 742 

mineral  waters 755, 759 

sand  and  gravel 556 

sand-lime  brick 551 

sandstone 568, 591 

turquoise 827 

Arkansas,  asphalt 725 

brick  and  tlie 510 

clay  products 600 

coal 14,96 

coal  tar 312 

diamond 803 

fuller's  earth 733 

gas 296 

gas  coke 310 

glass  sand 655 

granite 568,681 
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A  rkansas.  lime •. 647 

liraesfone 668,602 

marble 668, 695 

mineral  waters 756, 759 

natural  gas 326, 343 

acreage 331 

oil  and  water  gas 306 

oilstones  (novacuUte) 613 

phosphate  rock 652, 666 

pottery 522 

sand  and  gravel 666 

sand-Ume  brick 651 

sandstone 668,591 

shale 703 

slate 559,561 

water-gas  tar 313 

whetstones 613 

Arsenic,  by  Frank  L.  Hess 627-630 

{See  aUo  Antimony  and  Arsenic.) 

analysis 628 

imports 629 

prices 629 

production 629 

in  foreign  countries 629 

Aruba,  phosphate  rock 657 

Asbestos,  by  J.  8.  Diller 711-722 

Canadian  production 715 

development  of  Industry 712 

imports 714 

notes  on  deposits  in  United  States 716 

prices 715 

production 714 

uses 713 

varieties  and  characteristics 711 

Asphalt  and  bituminous  rook,  by  Joseph  A. 

Tafl 723-730 

exports 729 

from  Trinidad 730 

imports 729 

occurrence 723 

production 727 

by  varieties  and  by  States 728 

uses 726 

Auchincloss  Brothers  quoted  on  Florida  and 

Tennessee  phosphates '^54, 650 

Australia,  coal,  Imports  from 62 

monazlte 791 

opal 812 

sapphire 824 

Austria,  graphite 736 

magneslte 740 

phosphate  rot'k 654 

sulphur 079 

Austria-lIunRary,  coal 07 

magneslte 740 

iwtroleum 4<i7 

salt 069 

n. 

Ball  clay,  production  by  States 542 

Baltimore,  Md.,  coal  trade  review 80 

Baluchistan,  sulphur 679 

Barytcs,  1)y  Ernest  F.  Burchard 085 

barium  compounds 002 

hibUocmphy 695 

Canada,  fiidiistry  In ^^4 


Ptige, 

Barytas,  character 685 

distribution 685 

Imports 692 

preparation 686 

prices 601 

production  by  States 601 

tariflf  on 602 

trade  conditions  and  developments 687 

uses 686 

Bastin,  Edson  S.,  paper  on  quarts  and  feld- 
spar   843-872 

Belgium,  coal 67 

ocher 700 

I)etroleum,  exports  to 417 

phosphate  rock 654»657 

pyrite 682 

Bermudez,  asphalt 729 

Beryl,  California 799 

Colorado 799 

Idaho 799 

North  Carolina 800 

Bituminous  coal 6 

(See  also  Coal.) 

Bituminous  rock 723 

(See  also  Asphalt  and  bituminous  rock.) 

Bluestone,  production  by  States 668, 692-503 

{See  also  Stone.) 

Bohemia,  graphite 736 

Bone  dust.  Imports 657 

Bone  china,  delft,  and  belleek  ware,  produc- 
tion   622 

Borax,  by  Charles  O.  Yale 631-635 

California 631 

Inyo  County '  633 

Los  Angeles  County 636 

San  Bernardino  County 634 

Ventura  County 634 

Imports 632 

production 632 

review  of  industry 632 

Borneo,  petroleum 472 

Bosnia,  pyrite 682 

Boston,  Mass. ,  coal-tnule  review 74 

Brazil,  diamond 806 

monazlte 791 

petroleum,  exports  to 418 

Brick,  common 510 

Hudson  River  district 517 

quantity  and  value 510 

fancy  or  ornamental ,  value 511 

fire,  quantity  and  value 512 

front,  quantity  and  value 511 

hollow,  building  block 512 

prices,  by  States  and  kinds 510 

vitrified  paving,  quantity  and  value 510 

Brick  and  tile 500 

exports 528 

Imports 627 

production 500 

products,  by  States 510 

rank  of  producing  States 510  ' 

British  Africa,  petroleum,  exports  to 418 

British  Australasia,  iwtroleum,  exports  to. . .  418 

British  Columbia,  coal,  imports  from 62 

British  East  Indies,  petroleum,  exports  to..  418 

\  Bt\\.\sYv  Q\i\«n»k,  diamond 806 
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British  Nortli  America,  petroleum,  exi>orts 

to 417 

British  West  Indies,  petroleum,  exports  to. .      417 
salt,  imports  from 608 

Broad  top,  Pemisylvania,  coke  district 271 

Bromine,  by  W.  C.  Phalen  (see  aUo  Salt  and 

bromine 670 

prices 670 

production ,670 

Buhrstones  and  millstones,  imports 611 

industry  in  New  York 609 

production  by  States 609-611 

BuUdIng  block,  hollow 512 

Building  operations,  by  cities 496 

Building  sand,  production 555 

(See  also  Sand  and  gravel.) 

Burchard,  Ernest  F.,  paper  on  barytes  and 

strontium 685-696 

fluorspar  and  cryolite 637-641 

gypsum  and  g3ri>sum  products 643-650 

mineral  paints 697-709 

Burma,  amber 796 

jade 811 

ruby 815 

sapphire 824 

tourmaline 827 


Caddo,  Louisiana,  natural  gas  and  petroleum.  404 

California,  asbestos 722 

asphalt 728 

benltoite 798 

beryl 799 

borax 631 

brick  and  tile 510 

Califomlte 802 

cat's-eye 802 

cement,  Portland 478 

chrysoprase 802 

clay 542 

clay  products 500 

coal 14,99 

coal  tar 312 

diamond 803 

gas 298 

gas  coke 310 

gem  minerals  of 833 

glass  sand 555 

granite 568,581 

gypsum 647 

infusorial  earth 620 

kunzite 825 

lime 547 

limestone 568,002 

magnesite 737 

marble 568,595 

metallic  paint  and  mortar  colors 702 

mica 743  ! 

mineral  waters 755, 759 

monazite 790 

natural  gas 325, 345 

acreage 331 

oil  and  water  gas 306 

oil  field 353 

ocher 698 

opal 812 

petroleum 347,355,406 

pottery 522 
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California,  pyrlte 680 

quartz 849 

rose  quartz 813 

salt 660,662 

sand  and  gravel 555 

sand-lime  brick 651 

sandstone 568, 691 

slate 559,561 

talc 875 

topaz 826 

trap  rock 568,585 

tourmaline 826 

turquoise 827 

water-gas  tar 313 

Canada,  arsenic 629 


715 

694 

coal,  exports  to 62 

corundum 616 

gem  minerals  of 838 

graphite 736 

grindstones 612 

gypsum 649 

magnesite 740 

mica 750 

natural  gas 345 

ocher 700 

petroleum 460 

phosphate  rock 657 

pyrite 682 

salt 670 

exports  to 660 

sulphur 1 677 

talc 876 

tripoli 622 

Cape  Colony,  ooal 68 

Carat,  metric 808 

Carborundum,.production. 624 

C.  C.  ware 522 

Cement  industry,  by  Edwin  C  Eckel 477-493 

comparison  of  production  of  Portland  and 

natural 490 

consumption,  imports  and  exports 493 

importation  of  Japanese  volcanic  ash 491 

analjrses  of 491 

natural 489 

production  by  States 480 

of  hydraulic  lime 490 

Portland 478 

concentration  of  interest 486 

by  stock  control 487 

growth  of  patent-holding  com- 
pany   487 

status  of  industry 488 

kilns  and  kiln  practice 484 

maximum  annual  capacity  of. . . .  485 

fuels  in  use 486 

production,  by  districts 479 

production,  by  States 478 

rank  of  States 478 

raw  materials  used 489 

distribution  of 483 

production  according  to 481 

valuation  of 482 

analysis  of 483 

puzzolan ,  or  slag 490 

production,  by  States 491 

total  production. "KV 
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Central  America,  coal  exports  to 62 

petroleum,  exports  to 417 

Ceylon,  graphite 736 

monazite 761 

sapphire 824 

thorianite 791 

Chicago,  111.,  coal  trade  review 84 

Chile,  petroleum,  exports  to 418 

sulphur 679 

China  and  porcelain  exports 528 

imports 527 

product,  value 522 

China,  coal 65 

petroleum,  exports  to 418 

Christmas  Island,  phosphate  rock 657 

Chrysoprase,  California 802 

Cincinnati,  Ohio,  coal-trade  review 84 

Clay 540 

imports 544 

mined,  by  States  and  varieties 642 

value 542 

Clay  products,  exports 528 

imports 527 

in  various  States 528 

rank  of  States  in  value 505 

value,  by  kinds 502 

by  States 500 

by  varieties 503 

value 500 

Clay-\iorking  industries,  by  Jefferson  Mid- 

dleton 495-544 

building  operations 496 

production 503 

increase  and  decrease 501 

Clearfleld-Center-Elk,  Pa. ,  coke  district 272 

Cleveland,  Ohio,  coal-trade  review S3 

Coal,  by  Edward  W.  Parker .•>-222 

accidents,  mining 1 1,  ri4 

anthracite  6 

average  tonnage  per  man 43 

Colorado 31 

comparative  decline  in  pro<iuction. . .  l()8 

exports (.2 

Imports a3 

New  Mexico .' 31 

Pennsylvania  pro<Juction  170 

prices 01 

bi])lIography 209 

classification  of,  by  States 40 

consiunption 11 

colliery 12,21 

in  manufacture  of  coke 12, 21 

Cumberland 138 

exports 62 

fields,  division  Into  provinces 31 

imports 11,62 

in  foreign  countries 06 

industry,  growth  of 5 

labor  statistics,  by  States 41 

hours  worked  per  day.   hy   Stsitos. 

ellcHit  of,  on  Intensity  of  lalwr 45, 47 

troubles 4H 

machine-mined,  by  States 50 

machines,  nnml>er  and  kinds 10,  o3 

made  into  coko 21 

number  of  days  active 42, 47 

o/einployeeji 9,42 


Coal,  prices 60 

average  price 8 

production 6 

average  annual,  per  man 43,47 

perdccade 30 

annualdaily 43,47 

by  decades .  8 

by  fields 34 

bykinds 38 

bymachines 50 

by  States 14 

and  Territories 88 

in  previous  years 16 

compared  with  population 9 

anthracite  and  bituminous 6, 10^  168 

distribution 21 

from  earliest  times,  by  States 28 

increase  and  decrease  in  1907 7,17 

per  man,  compared  with  production 

by  machines,  by  States 43,64 

provinces,  six,  and  regions 83 

relative  production  of  princi  pal  States 80 

rank  among  coal-producing  countries 64 

of  producing  States 35 

relative  importance  of  various  fields 34 

percen  tage  of  total  production 36 

shipments 21 

sold  to  local  trade 21 

statistics  of  lal>or 41 

men  employed 42 

average  number,  by  States 43 

mining  machines 53 

strikes 10,40 

days  lost 40 

byStates 40 

number  of  men 40 

tariffs 62 

trade  review 68 

unit  of  measurement 6 

used  at  minas 21 

value 6,14 

washed  at  mines 60 

working  time 47 

world's  production 6S 

United  States,  percentage  of 66 

I  Coal  briquetting,  by  Edward  W.  Parker  ..  223-228 

I         bibliography 227 

!          briquetting  plants 224 

production 223 

Coal  tar,  production,  by  States 310 

I          products,  imports 322 

■  Coke,  by  Edward  W.  Parker 220-290 

bibliography 290 

])y-product,  manufacture 240,283 

list  of  by-product  plants 254 

coal  used  in  making 242,244 

condition  of  coal  charged  into  ovens 246 

;         Connellsville,  Pa. ,  district 272 

i                prices 276 

1                shipments 274 

I         exjwrts 2S7 

;         imports 2S7 

,         number  of  establishments 230 

ovens 241 

ovens  built  and  building 20 

prices sm 
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3oke,  production 230 

by  districts,  Pennsylvania. 268 

WestVirginia 284 

by  States 234,258 

in  gas  works 293,303 

in  previous  years 235 

increase  and  decrease 235 

quantity  and  vaiue  of  coal  used 244 

regions  from  which  drawn .230 

rank  of  States  in  production 241 

statistics  of  manuCacture 233 

value  at  ovens 237 

yield  of  coal  in  coke 245 

Dolombia,  emerald 800 

Colorado,  amazon  stone 706 

amethyst 797 

ammonia 317 

asphalt 725 

beryl 709 

brick  and  tile 510 

cement,  Portland 478 

clay 542 

clay  products 500 

coal 14,101 

anthracite 31 

coal  tar 312 

coke 259 

fluorspar 640 

fuller's  earth 733 

gas 298 

gas  coke 310 

glass  sand 655 

granite 568,581 

graphite 735 

gypsum 647 

Ume 547 

limestone 568,602 

mica 747 

mineral  waters 755,761 

monasite 790 

natural  gas 325,344 

acreage 331 

opal 812 

oil  and  water  gas 306 

petroleum 347,412 

pottery 522 

pumice 623 

rose  quartz 813 

sand  and  gravel 555 

sand-lime  brick 551 

sandstone 568, 501 

sapphire 824 

sulphur 673 

tourmaline 826 

turquoise 827 

water-gas  tar 313 

Coiumbi  te 793 

{See  alio  Monasite.) 

Connecticut,  ammonia 317 

beryl 799 

brickandtile 510 

clay  products 500 

coaltar 312 

feldspar 860 

abrasive 616 

51506-M  B  1907,  FT  2 56 
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Connecticut,  gas 298 

gas  coke 310 

granite ..  568,681 

Infusorial  earth 620 

lime 547 

limestone 568,602 

mineral  waters 755, 750 

oil  and  water  gas 306 

pottery 522 

quarte 846 

abrasive 616 

.     sand  and  gravel 555 

sandstone 568,501 

tourmaline 826 

trap  rock 568,586 

water-gas  tar 313 

Connellsville,  Pa.,  coke 272 

average  prices 275 

shipments 274 

CooDSf  A.  T.,  paper  on  slate 557-562 

stone 563-606 

Corundum  and  emery 614-016 

and  radium 839 

Canada 616 

imports 615 

production 615 

Cream  white  (C.  C.)  ware,  product 522 

Crushed  steel,  production 626 

Crushed  stone,  by  States 574 

concrete 574-676 

railroad  ballast 574-676 

roadmaking 574-676 

CryoUte 641 

(See  alio  Fluorspar  and  cryolite.) 

imports 641 

Cuba,  asphalt 729 

petroleum,  exports  to 417 

salt,  exports  to 669 

Cumberland  coal 138 

Cjrpnis,  gypsum 649 

ocher 700 

D. 

Day,  David  T.,  paper  on  petroleum 347-476 

paper  prepared  under  direction  of,  natural 

gas 323 

Delaware,  ammonia 317 

brick  and  tUe 610 

clay 642 

clay  products 500 

coaltar 312 

gas 298 

gas  coke 310 

granite 568,681 

mineral  waters 755,762 

oil  and  water  gas 306 

sand  and  gravel 555 

sand-lime  brick 561 

water-gas  tar 313 

Denmark,  petroleum,  exports  to 417 

Diamond,  artificial 809 

Arkansas 803 

BrarU 806 

British  Quiana 807 

California 804 
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Diamond,  CulUnan 808 

Hope  blue 808 

imports 841 

India 807 

industry 807 

Kentucky 804 

New  South  Wales 807 

South  Africa 804 

Diller,  J.  S.,  paper  on  asbestos 711-722 

District  of  Columbia,  ammonia 317 

brick  and  tile 510 

clay  products 500 

coal  tar 312 

gas 298 

gas  coke 310 

mineral  waters 755,762 

oil  and  water  gas 306 

pottery 522 

Drain  tile,  value 511 

Dutch  East  Indies,  petroleum ^  418,472 

E. 

Earthenware  and  stoneware,  exjKuts 528 

imports 527 

red,  production 522 

East  Liverpool,  Ohio,  pottery  production ....  526 
Eckel,  E.  C,  paper  on  cement  industry....  477-493 

lime  and  sand-lime  brick 545-551 

Electrical  supplies,  porcelain. 522 

Emerald,  Ck)lombia 809 

Emery  imports 615 

(See  also  Corundum  and  emery.) 

Engine  sand,  production 555 

(See  also  Sand  and  gravel.) 

England,  arsenic 629 

fluorspar 640 

grindstones,  imports  from 612 

phosphate  rock 654 

strontium 696 

Exi>orts,  asphalt 729 

brick 528 

cement 493 

clay  products 528 

coal 62 

coke 257 

earthen  and  stone  ware 528 

lime 550 

marble 576 

mineral  waters 784 

monazite 794 

oilstones  and  scythestones 613 

petroleum 414,417 

phosphate  rock 654,656 

pottery 528 

salt 669 

slate 560 

stone 576 

sulphur 677 

from  Sicily 678 

F. 

Feldspar 850 

{See  also  Quartr  and  feldspar.) 

abrasive  feldspar 616 

chemical  and  physical  characters 850 

limo-soda  feldspar 852 

potash'fioda  feldspar 851 
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Feldspar,  commercial  deposits 855 

grinding 856 

localities,  by  States 858 

mining 854 

occurrence 853 

prices 87 1 

production,  by  States 870 

uses 856 

Fertilizers  of  all  kinds,  Imported 657 

Fire  clay,  production,  by  States 542 

Fire  proofing,  value 511 

Fire  sand,  production 555 

(See  also  Sand  and  gravel.) 

Flat  Top,  W.  Va.,  coke  district 285 

Flint,  pebbles 844 

(See  also  Quartz  and  feldspar.) 

Florida,  brick  and  tile 510 

clay 642 

clay  products 500 

coal  tar 312 

fuller's  earth 733 

^  gas 298 

gas  coke 310 

lime 547 

limestone 568,602 

mineral  waters 755, 762 

oil  and  water  gas 306 

phosphate  rock 652-654 

pottery 522 

sand  and  gravel. 555 

sand-Ume  brick 551 

water-gas  tar 313 

Fluorspar  and  cryolite,  by  Ernest  F.  Burch- 

ard 637-641 

bibliography 641 

character  and  occurrence 637 

preparation  and  uses 638 

prices 639 

production 640 

in  England 640 

Fractionation  of  crude  petroleum  by  capil- 
lary filtration 474 

France,  arsenic 629 

coal 63 

graphite 736 

gypsum 649 

ocher 700 

I)etroleum,  exports  to 417 

phosphate  rock 657 

pyrite 682 

salt 669 

sulphur 679 

Fuller's  earth,  by  F.  B.  Van  Horn 731-734 

bibliography T.H 

imports 734 

mining  and  preparation 733 

production 733 

Furnace  flux,  by  States 6<« 

Furnace  sand,  production 5,">5 

G. 

Gadolinite  (see  also  Monazite) 793 

Galicia,  petroleum 467 

Garnet  (abrasive),  production 617 

notes  on  industry 617 

Garnet  (gem). w 810 

Gas,  production,  by  States 294 
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Gas,  coke,  tar,  and  ammonia,  by  £.  W. 

Parker 291-322 

imports  of  coal-tat  products 322 

production 292 

ammonia 314 

coal  gas 294 

coal  tar 310 

coke 308 

oil  and  water  gas 303 

water-gas  tar 312 

production    and   value,   aggregate,   by 

States 318 

value 320 

Gems,  minerals  of  southern  California 833 

Canada 838 

Madagascar 839 

North  Carolina 838 

Georgia,  ammonia 317 

asbestos 716 

barytes 687,691 

brick  and  tile 510 

cement,  natural 489 

Portland 478 

clay 542 

clay  products 500 

coal 14,106 

coal  tar 312 

coke 260 

fuller's  earth 733 

gas 298 

gas  coke 310 

glass  sand 555 

granite 668, 581 

graphite 735 

lime 647 

limestone 668, 602 

marble 668,595 

mica 748 

mineral  waters 755,762 

ocher 698 

deposits 700 

oil  and  water  gas 306 

pottery 522 

pyrite 680 

sand  and  gravel 555 

sand-lime  brick 551 

slate 559,561 

talc 876 

I       water-gas  tar 313 

toermany,  amber 796 

arsenic 629 

;       bromine 670 

•       coal 63 

graphi  te 736 

gypsum 649 

magnesite 740 

*r      ocher 700 

petroleum 417, 470 

phosphate  rock 654 

pyrite 682 

salt 660 

O  lass  sand  (««e  al«o  Sand  and  gravel) 555 

Granite 568,577-684 

{see  aUo  Stone  industry.) 

imports 576 

production 568 

by  States 581 


Pa^. 

Granite,  value 668,582 

by  States 581 

by  uses 581 

Vermont  production 583 

Graphite,  by  Frank  L.  Hess 735-736 

imports 736 

prices 736 

production 736 

amorphous 735 

artificial 736 

crystalline 736 

world's  production 736 

Gravel  (»f0  a2«o  Sand  and  gravel) 655 

Great  Britain,  arsenic 629 

coal 63 

gsrpsum 649 

petroleum 417, 471 

phosphate  rock 654 

salt 669 

Greece,  emery 615 

magnesite 740 

sulphur 679 

Greenland,  cryolite 641 

Greensburg,  Pa.,  coke  district 276 

Grindstone,  imports 612 

production 611 

by  States 612 

Canadian 612 

value 612 

Griqualand  West,  diamond 803 

Guano,  imports 657 

Gypsum  and  gypsum  products,  by  Ernest  F. 

Burchard 643-660 

bibliography 649 

condition  of  trade 644 

disposition,  as  to  uses 648 

imports 648 

production,  by  States 647 

prices 648 

products 644 

range  and  distribution 643 

world's  production 640 

H. 

Hawaiian  Islands,  granite 668 

lime 647 

pretroleum,  exports  to 413, 417 

sand 655 

Hemgovina,  pyrite 682 

Hess,  Frank  L.,  paper  on  arsenic 627-630 

graphite 736-736 

EUll,  B.,  paper  on  natural  gas 323-346 

Holland,  coal 64 

phosphate  rock 664 

HoUow  buUdlng  block 512 

Hones,  imports 613 

Hongkong,  petroleum,  exports  to 418 

Hudson  River  district,  common  brick 612 

Hungary,  magnesite 740 

opal 812 

pyrite 682 

sulphur 679 

I. 

Idaho,  beryl 799 

brick  and  tile 510 

clay 642 
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Idaho,  clay  products 500 

coal 14,107 

coal  tar 312 

gas 298 

gas  coke 310 

granite 568,581 

lime 647 

limestone 568,602 

marble 568, 505 

mica 748 

mineral  waters 755, 763 

monazlte 790 

phosphate  rock 652,656 

salt 660 

sand-lime  brick 561 

sandstone 568,501 

Illinois,  ammonia 317 

brick  and  tile 610 

cement,  Portland 478 

natural 480 

slag 491 

clay 542 

clay  products 500 

coal 14,108 

coal  tar 312 

coke 260 

fluorspar 640 

gas 298 

gas  coke 310 

glass  sand 555 

lime 547 

limestone 568,602 

metallic  paint 702 

mineral  waters 755, 763 

natural  gas 325,339 

acreage 331 

oil  and  water  gas 306 

petroleum 347,373 

pottery 522 

puzzolan,  or  slag  cement 491 

pyrito 680 

quartz 849 

sand  and  gravel 555 

sand-lime  brick 551 

sandstone 568, 501 

tripoll 621 

water-gas  tar 313 

Illustration: 

Plate  I.  Coal  fields  of  United  States  (in 
pocket)— 
Fig.  1,  Production  of  coal  in  United 

Statesinl9G7 16 

Fig.  2,  Yearly   production    of  coal, 

1856-1907 19 

Fig.  3,  Average  yearly  production  of 

coal  since  1814 30 

Fig.  4,  World 's  production  of  coal 64 

Fig.  5,  Rise  and  decline  of  Qlenn  i>ool.      392 
Fig.  6,  Comparison  of  production  of 
Portland    and    natural   cement, 

1890-1907 490 

Imports,  alizarine 322 

aniline  salts 322 

arsenic 629 

asbestos 714 

asphalt 729 
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Imports,  barytas 602 

borax 632 

brick  and  tile 527 

buhrstones  and  millstones 611 

cement 493 

china  and  porcelain 527 

day 644 

clay  products.  527 

coal 62 

coal-tar  products 322 

coke 257 

corundum 615 

cryolite 641 

earthen  and  stone  ware 527 

emery 615 

fertilizers 657 

flint  pebbles 850 

fuller's  earth 734 

granite 576 

graphite 736 

grindstones 612 

guano 657 

g3rpsum 648 

hones 613 

Infusorial  earth 622 

kaolin  or  china  clay 544 

lime 550 

litharge 707 

magnesite 739 

marble 576 

mica 749 

mineral  waters 783 

natural  gas 346 

ocher 609 

oilstones  and  scythestones 613 

onyx 576 

orange  mineral 707 

pearls 841 

petroleum 416 

phosphate  rock 657 

pottery 527 

precious  stones 841 

pumice 622 

pyrite 682 

quartz 85o 

red  lead 707 

rotten  stone 622 

salicylic  acid 322 

salt 668 

sand  and  gravel 55."> 

sienna 690 

slate 5ft) 

stone 57fi 

strontium Gda 

sulphur,  by  countries  and  by  customs 

districts 677 

talc 87»i 

thorium  nitrate 794 

umber 69'> 

Venetian  red 707 

whetstones  and  oilstones 613 

white  lead 707 

zinc  oxide 7a"> 

India,  diamond 80<i 

graphite 730 

mica 750 
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{India,  petroleum 418,470 

j       salt 670 

sapphire 824 

tounnaline 827 

{Indiana,  ammonia 317 

brickandtlle 610 

,       cement,  natural 489 

Portland 478 

clay 542 

clay  products 600 

coal 14,117 

*  coaltar 312 

gas 298 

'       gas  coke 310 

glass  sand 556 

;        lime 647 

limestone 568,602 

mineral  waters 755, 763 

monazite 790 

!        naturalgas 325,338 

acreage 331 

oil  and  water  gas 306 

oilstones 613 

;        petroleum 347,372 

pottery 622 

\       pyrite 680 

;       sand  and  gravel 556 

,       sand-lime  brick 551 

j        sandstone 568,501 

water-gastar 313 

I        whetstones 613 

;  Infusorial  earth  and  tripoll 619-622 

imports 622 

i        notes  on  deposits  of  infusorial  earth 620 

on  tripoli  industry 621 

■  production 619 

I  Iowa,  ammonia 317 

brick  and  tile 510 

;        clay 542 

clay  products 500 

;        coal 14,121 

•  coal  tar 312 

I        gas 298 

?        gas  coke 310 

gypsum 647 

i        lime 547 

limestone 568, 602 

j        mineral  waters 765, 764 

}        ocher 698 

J        oil  and  water  gas 306 

pottery 522 

■  sand  and  gravel 556 

4        sand-lime  brick 651 

I        sandstone 568,591 

!        shale 703 

f        water-gastar 313 

I  Ireland,  strontium 606 
Irwin,  Pa.,  coke  district 276 

iItaly,coal 65 

j        graphite 736 

petroleum 417, 470 

pyrite 682 

salt 669 

imports  from 670 

sulphur 677,679 
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Jade,  Burma 811 

Japan,  coal 65 

graphite 736 

ocher 700 

petroleum 418,473 

salt 660 

sulphur 677,67^ 

volcanic  salt 491 

Java,  petroleum 418, 472 

K. 

Kainite,  imports '    657 

Kanawha,  W.  Va,,  coke  district 286 

Kansas,  asphalt 726 

brickandtlle 610 

cement,  natural 489 

Portland 478 

clay  products 500 

coal 14,125 

coal  tar 312 

coke 260 

gas 298 

gas  coke 310 

gypsum 647 

lime 647 

limestone 568, 602 

mineral  waters 765, 764 

natural  gas 325, 340 

acreage 331 

oil  and  water  gas 306 

petroleum 347 

pottery 622 

salt 660 

sand  and  gravel 555 

sand-lime  brick 661 

sandstone 568,591 

Kaolin,  or  china  clay,  imports 644 

production,  by  States 542 

Kashmir,  sapphire 824 

Kentucky,  ammonia 317 

asphalt 728 

barytes 688,091 

brick  and  tile 610 

cement,  natural 480 

Portland 478 

slag 491 

clay 642 

day  products 600 

coal 14,129 

coaltar 312 

coke 282 

diamond 803 

fluorspar 640 

gas 208 

gas  coke 310 

glass  sand 555 

Infusorial  earth 620 

lime 647 

limestone 668,602 

marble 668,605 

mineral  waters 755, 765 

naturalgas 326,336 

acreage 331 

ocher 696 

oil  and  water  gas 306 

petroleam 347,360,366 
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Kentucky,  pottery \...     522 

sand  and  gravel 555 

sand-lime  brick 551 

sandstone 668, 691 

Kieserite,  imports 657 

Kunzite,  California 825 

'  L. 

Lebanon  Valley  and  Schuylkill,  Pa.,  coke 

district 277 

Lima-Indiana  oil  field 369 

Lime  and   sand-lime  brick,  by   Edwin  C. 

Eckel 545-551 

Lime,  exports 650 

fuels  used  in  burning 548 

consumption,  per  ton  of  lime 549 

hydrated  lime 549 

imports 550 

production,  by  States 546 

uses 547 

value 546 

Limestone 568, 506-605 

(See  also  Stone.) 

for  chemical  industries 548,609 

for  furnace  flux 605 

production 568 

by  States 602 

value 568, 604 

by  States 602 

by  uses 602 

Lipari,  pumice 623 

Litharge,  imports 707 

production 707 

Lithophone,  production 707 

I/Oiiisiana,  brick  and  tile 510 

clay  products 500 

coal  tar 312 

gas 298 

gas  coke 310 

mineral  waters 755, 765 

natural  gas 325, 343 

acreage 331 

oil  and  water  gas 306 

I>etroleum 347, 404 

pottery 522 

salt 660 

sand  and  gravel 555 

sulphur 673, 674 

water-gas  tar 313 

Ix)urenQo  Marquez,  magnesite 740 

Lower  Connellsville,  Pa.,  coke  district 276 

M. 

Madagascar,  spodunione 876 

gem  minerals  of 839 

Magnetite,  by  Charlas  ( ; .  Yale 737-740 

California 737 

imports 739 

occurrence 740 

prict»s 737 

production 738 

uses 739 

Maine,  amethyst 797 

ammonia 317 

arsenic 628 

l)eryl 799 
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Maine,  brick  and  tile 510 

clay  products 500 

coal  tar 312 

feldspar 858 

gas 298 

gas  coke 310 

granite 568,581 

lime 547 

limestone 568, 602 

mica 748 

mineral  waters 755, 766 

oil  and  water  gas 306 

phenacite 813 

pottery 522 

sand  and  gravel 555 

slate 559, 561 

spodumene 825 

topat 826 

tourmaline 826 

Malay  States,  monazite 792 

Marble,  exports 576 

(See  also  Stone.) 

imports 576 

production 568 

by  States 595 

value 590 

by  States 568,595 

by  uses 595 

Maryland,  ammonia 317 

brick  and  tile 510 

cement,  natural 489 

slag 491 

clay 542 

clay  products 600 

coal 14, 135 

coal  tar 312 

coke 288 

Cumberland  coal 138 

feldspar 8(JG 

gas 298 

gas  coke 310 

glass  sand 555 

granite 568. 581 

infusorial  earth 620 

lime 547 

limestone 568,002 

marble 568, 595 

metallic  paint  and  mortar  colors 702 

mica 742 

mineral  waters 755, 767 

oil  and  water  gas S0<i 

pottery 522 

puzzolan,  or  slag  cement 491 

quartz S47 

abrasive c.ic 

sand  and  gravel 555 

sand-11  mo  brick 551 

sandstone 5(i8.591 

slate M9.5C1 

talc 875 

water-gas  tar 313 

Massachusetts,  ammonia 317 

brick  and  tile 510 

clay 642 

clay  products 500 

coal  tar 312 
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hCassachusetts,  coke 288 

emery 614 

feldspar 858 

fuller's  earth 733 

gas 298 

gas  coke 310 


I       glass  sand 655 

I       granite 668,581 

i       infusorial  earth 620 

!       lime 647 

j       Umestone 668,602 

marble 568,505 


1 


mineral  waters 765,767 


i       oil  and  water  gas 306 

1       pottery 522 

i       pyrlte 680 

!       quartz 849 

I  abrasive 616 

'       salt 660 

sand  and  gravel 655 

sandstone 668,691 

talc 876 

trap  rock 568, 585 

water-gas  tar 313 

MetaUic  paint 698,702 

production,  by  States 702 

Metric  carat 808 

Mexico,  asphalt 729 

coal 66 

graphite 736 

pearls 842 

petroleum 461 

exports  to 414,417 

salt,  exx>orts  to 669 

sulphur 679 

Mica,  by  Douglas  B.  Sterrett 741-750 

exports 749 

foreign  production 750 

Imports 749 

occurrence,  by  States 741 

prices 750 

production 746,749 

uses 746 

Michigan,  ammonia 317 

brick  and  tile 610 

bromine 670 

cement,  Portland 478 

clay 542 

clay  products 600 

coal 14,142 

coal  tar 312 

coke 288 

gas 298 

gas  coke 310 

glass  sand 665 

graphite 735 

grindstone 612 

J       gypsum 647 

'       lime 647 

i       limestone 568,602 

mineral  waters 755, 760 

*      oil  and  water  gas 306 

petroleum 347,413 

pottery 522 

salt 660 

sand  and  gravel 665 

sand-lime  brick 561 
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Michigan,  sandstone 568, 602 

scythestones 613 

whetstones 613 

Middleton,  Jefferson,  paper  on  clay-working 

Industries 495-644 

Milwaukee,  Wis.,  coal- trade  review 86 

Millstones  and  buhrstones 609 

{See  also  Buhrstones.) 

Mineral  paints,  by  E.  F.  Burchard 607-709 

bibliography 709 

chemical  plgpjents 706 

paint  tests 707 

pigments  made  from  ores 703 

production 698 

Mineral  waters,  by  Samuel  Sanford 751-784 

carbonated  beverages 757 

conditions  in  trade 782 

deflniUon 761 

exports 784 

imports 783 

medicinal  and  table  waters 762 

number  of  springs 765, 768 

production,  by  States 765 

scope  of  statistics 761 

springs  as  resorts 763 

trade,  review  of 764 

trade  by  States 768 

medicinal  waters 765 

table  waters 756 

valuation  of 754 

value 756 

Minnesota,  ammonia 317 

brick  and  Ule 610 

cement,  natural 489 

clay 642 

clay  products 600 

coal  tar 312 

coke 288 

feldspar 870 

abrasive 616 

gas 298 

gas  coke 310 

granite 668,681 

lime 647 

limestone 568,602 

mineral  waters 766,769 

oil  and  water  gas 306 

pottery 522 

sand  and  gravel 665 

sand-lime  brick 651 

sandstone 668, 601 

water-gas  tar 313 

Mississippi,  brick  and  tile 610 

clay  products 600 

coal  tar 312 

gas 298 

gas  coke 310 

mineral  waters 766, 770 

oil  and  water  gas 306 

pottery 522 

sand  and  gravel 665 

sand-lime  brick 561 

water-gas  tar 313 

Mississippi  Valley,  pearlindustry 841 

Missouri,  ammonia 317 

barytes 688,601 

brick  and  tile. 610 
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Missouri,  cement,  Portland 478 

clay 642 

clay  products 600 

coal 14,145 

coal  tar 312 

coke 262 

gas 296 

gas  coke 310 

glass  sand 5JS6 

granite 668,681 

grindstones 612 

lime 647 

limestone 668,602 

marble 668 

mineral  waters 766, 771 

natural  gas 826,341 

acreage 331 

oil  and  water  gas 306 

petroleum 347,413 

pottery 622 

quartz 849 

sand  and  gravel ..     656 

sandstone 688, 591 

tripoli 621 

water-gas  tar 313 

Moldingsand,  production 555 

(See  also  Sand  and  gravel.) 

Monatite  and  zircon,  by  Douglas  B.  Sterrett.  785-794 

alloys  with  iron 785 

bibliography. 794 

columbite 793 

exports •. 794 

foreign  sources 791 

gadollnlte 793 

imports,  thorium  nitrate 794 

location  and  occurrence 787 

production 793 

thorium  minerals 786 

zircon 792 

Montana,  arsenic 627 

brick  and  tUe 510 

clay 542 

clay  products 500 

coal 14,149 

coal  tar 312 

coke 263 

gas 298 

gas  coke 310 

granite 668,581 

grindstones 612 

gypsum 647 

lime 547 

limestone 668, 602 

mineral  waters 765, 771 

monazlte 790 

oil  and  water  gas 306 

potter>' 522 

sand  and  gravel 555 

sandstone 668,591 

sapphire 816 

Mortar  colors 698,702 

N. 

Natural  cement  (see  Cement) 489 

Natural  gas,  prex)arod  under  the  supervision 

of  Da^id  T.  Day,  by  B.  11111.323-346 
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Natural  gas,  acreage  controlled  by  natural 

gas  companies,  by  States 331 

Canada 345 

combined  value  of  gas  and  petroleum,  by 

States 329 

consumption 324 

consumers 327 

distribution 328 

imports 346 

industry  in  individual  States 332 

Introduction,  by  David  T.  Day 323 

number  of  producers 327 

prices 326 

production 324 

quantity  of  natural  gas  produced 326 

value,  by  States 324 

consumed,  by  States 326 

well  record,  by  States 330 

Nebraska,  brick  and  tile 510 

clay  products 500 

coal 152 

coal  tar 312 

gas 298 

gas  coke 310 

limestone 568,602 

mineral  waters 755 ,  77 1 

oil  and  water  gas 306 

pumice 623 

sand  and  gravel 555 

sand-lime  brick 551 

sandstone 568, 591 

water>gas  tar 313 

Netherlands,  asphalt 729 

petroleum,  exports  to 417 

Nevada,  barytes 688 

brick  and  tile 510 

clay  products 500 

coal 152 

coal  tar 312 

gas '. 298 

gas  coke 310 

graphite 735 

gypsum 647 

infusorial  earth 620 

lime 547 

mica 742 

monazito 790 

oil  and  water  gas 306 

salt 660 

sulphur 673 

turquoise 827 

Newcastlo-on-Tyno,  grindstones,  imports 612 

Newfoundland,  pyrite 682 

New  Hampshire,  ammonia 317 

beryl 799 

brick  and  tile 510 

clay  products 500 

coal  tar 312 

gas 298 

gas  coke 310 

granite 568,581 

mica 748 

mineral  wators 7,>5,771 

oil  and  water  gas 306 

pottery 522 

scythestones 613 
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New  Hampshire,  topas 826 

water-gas  tar 313 

New  Jersey,  ammonia 317 

brick  and  tile 510 

cement,  Portland 478 

slag 491 

clay 542 

clay  products 500 

coal  tar 312 

coke 288 

gas 298 

gas  coke 310 

glass  sand 555 

granite 568,581 

graphite 735 

lime 547 

limestone 568, 602 

metallic  paint  and  mortar  colors 702 

mica 742 

mineral  waters 755,772 

oil  and  water  gas 306 

pottery 522 

puMolan,  or  slag  cement 490 

pyrite 680 

sand  and  gravel 556 

sand-lime  brick 551 

sandstone 568,591 

slate 559,561 

talc 875 

trap  rock 668,585 

water-gas  tar 313 

New  Mexico,  brick  and  tile 510 

clay 542 

clay  products 500 

coal 14,152 

coal  tar 312 

coke 263 

gas 298 

gas  coke ,      310 

granite 568,581 

gypsum 647 

iime 547 

limestone 568, 602 

marble 568,695 

mica 748 

mineral  waters 755,772 

monazite 790 

oil  and  water  gas 306 

salt 660 

sand  and  gravel 556 

sandstone 568, 591 

smithsonlte 826 

turquoise 828 

New  River,  W.  V a.,  coke  district 286 

New  South  Wales,  coal 66 

diamond 806 

opal 812 

New  York,  ammonia 317 

arsenic 627 

bluestone 693 

brick  and  tile 510 

buhrstoncs 610 

cement,  natural 489 

Portland 478 

slag 491 

clay 542 

Clay  products 500 
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New  York,  ooal  tar 312 

coke 288 

emery 614 

feldspar 869 

garnet,  abrasive 617 

gas 296 

gas  coke 310 

granite 568, 581 

graphite 735 

gyi>sum 647 

infusorial  earth 620 

lime 647 

limestone 568,602 

marble 668,595 

metallic  paint  and  mortar  colors 702 

millstones 610 

mineral  waters 755,773 

natural  gas 326, 333 

acreage 331 

oil  and  water  gas 306 

petroleum 347,369,365 

pottery 622 

pyrite 680 

quartz 847 

salt 660 

sand  and  gravel 655 

sand-lime  brick 661 

sandstone 566,691 

shale 703 

slate 559,561,703 

talc,  fibrous 876 

trappock 668,685 

water-gas  tar 313 

New  York  City,  ooal-trade  review 60 

New  Zealand,  coal 65 

Nigeria,  monazite 792 

North  Carolina,  amethyst 797 

barytes 689,691 

beryl 799 

brick  and  tile 610 

clay 542 

clay  products 500 

coal 14,156 

coal  tar 312 

emerald 809 

garnet,  abrasive 617 

gas 298 

gas  coke 310 

gem  minerals  of 838 

granite 668,681 

hiddenlte 825 

Ume 647 

limestone 668,602 

mica 743,747 

millstones 610 

mineral  waters 756,774 

monazite 787 

oil  and  water  gas 306 

opal 812 

pottery 622 

quartz 849 

ruby 814 

sand  and  gravel 565 

sand-lime  brick 651 

sandstone 668,601 

talc 876 

siroon 792 
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North  Dakota,  ammonia 317 

brick  and  Ule 510 

cement,  natural 489 

clay 542 

ciay  producls 500 

coai 14,156 

coal  tar 312 

gas 298 

gas  coke 310 

natural  gas 325,345 

acreage 331 

sand-iime  brick 551 

sandstone 568,591 

Norway,  flint 844 

graphite 736 

monazite 792 

petroleum,  exports  to 417 

phosphate  rock 654,657 

pyrite 682 

Nova  Scotia,  coal,  imports  from 62 

O. 

Ocher,  analyses  of 701 

Georgia  deposits 700 

imports 699 

production,  by  States 698 

world's  production 700 

Ohio,  ammonia 317 

brick  and  tile 510 

bromine 670 

cement,  natural 489 

Portland 478 

slag 491 

clay 542 

clay  products 500 

coal 14,159 

coal  tar 312 

coke 264 

gas 298 

gas  coke 310 

glass  sand 555 

grindstones 612 

gypsum 647 

iime 547 

limestone 568,602 

metallic  paint  and  mortar  colors 702 

mineral  waters 755,774 

natural  gas 325,336 

acreage 331 

oil  and  water  gas 306 

petroleum 347,359,368 

Mecca-IJelden  district 369 

pottery 522 

puzzoian,  or  slag  cement 491  , 

pyrite 680 

salt 660 

sand  and  gravel 555  ! 

sand-lline  brick 551  \ 

sandstone 568,591  ' 

whetstones 613  | 

water-gas  tar 313  ' 

Oilstones  and  scy thestones 613 

imports 613 

production 613 

Oklahoma,  aspiiait 728 

brick  and  tile 510  | 
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Oklahoma,  clay 542 

clay  products 600 

coal 14,163 

coal  tar 312 

coke 265 

gas 298 

gas  coke, 310 

granite 568,581 

gypsum 647 

lime 547 

limestone 568,602 

marble 568,586 

mineral  waters 755,775 

natural  gas 325,342 

acreage 331 

petroleum 347 

pumice. 623 

salt 660 

sand  and  gravel 556 

sandstone 568, 591 

zircon 792 

Ontario,  corundum 616 

natural  gas 345 

Onyx  imports 576 

Opal,  Hungary 812 

NewSouth  Wales 812 

Orange  mineral,  imports 707 

production 707 

Orange  River  Colony,  diamond 805 

Oregon,  brick  and  tile 570 

clay 542 

clay  products 500 

coal 14,165 

coal  tar 312 

gas 298 

gas  coke 310 

granite 568,581 

gypsum 647 

lime 547 

limestone 568, 602 

mineral  waters 755, 776 

monazite 790 

natural  gas 325, 345 

oil  and  water  gas 306 

opal 812 

pottery 522 

sand  and  gravel 555 

sandstone 668, 501 

P. 

Paint  tests 707 

Panama,  salt,  exports  to 668 

Paper  ciay 542 

Parker,  £dward  W.,  paper  on  coal 5-222 

coal  brlquctUng 223-228 

coke 229-290 

gas,  coke,  tar,  and  ammonia 291-322 

Pearl,  imiwrts 841 

industry  m  the  United  States 841 

Mexico 842 

production 841 

Pennsylvania,  ammonia 317 

barytes 091 

beryl 799 

bluostone 593 

brick  and  tile 610 


INDEX. 


891 


PaffCk 

Pennsylvania,  bromine 670 

cement,  natural 489 

Portland 478 

slag 491 

clay 642 

clay  products 600 

coal 14,167 

anthracite,  by  W.  W.  Ruley 170 

bituminous 176 

coal  tar.. 312 

coke 266 

feldspar.. 862 

garnet,  abrasive 617 

gas 298 

gas  coke 310 

glass  sand 665 

granite 668,581 

graphite 736 

lime 647 

limestone 668,602 

marble 568,596 

metallic  paint  and  mortar  colors 702 

millstones 610 

mineral  waters 765,776 

natural  gas 326, 332 

acreage 331 

oil  and  water  gas 306 

ocher 698 

petroleum 347,359,366 

phosphate  rock 656 

pottery. 622 

quartz 849 

abrasive 616 

salt 660 

sand  and  gravel 556 

sand-lime  brick 661 

sandstone 668,591 

shale 703 

slate 559,561,703 

talc 875 

trap  rock 568,685 

water-gas  tar 313 

Peru,  petroleum 463 

Petroleum,  by  David  T.  Day 347-176 

Alaska 413 

analyses 420-460 

Appalachian  oil  field 352, 365, 357 

geology 867 

oils 857 

pipe-1  ine  statistics 861 

runs 361 

shipments 362 

stocks 362 

prices 363 

production 368 

average,  daily,  by  months  and 

years 360 

by  States,  with  increase  and  de- 
crease       359 

CaUfomiaoil  field 353,365,406 

development 407 

legislation 408 

production 409 

well  record 410 

Canada '    460 

Colorado 347, 412 
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consumption  by  railroads. 
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Petroleum,  Dutch  East  Indies 472 

exports 414 

field  investigations  in  1907 353 

foreign  markets 417 

fractionation  of  crude  petroleum 474 

Galicia 467 

Germany 470 

Groat  Britain 471 

Gulf  oil  field 353,355,393 

ex  ports 402 

prices 398 

production 393,395,404 

shipments 402 

well  record 395 

Hawaiian  Islands 413 

Illinois  oil  field a')2,355,373 

analyses 378 

commercial  conditions 373 

developments 374 

investigations 376 

occurrence 374 

prices 376 

production 375 

imports 416 

increase  and  decrease,  by  States 348 

India 472 

Indiana 347,372 

Italy 470 

Japan 473 

Kansas 347,385,386 

analyses  of  petroleums 387 

Kentucky 347, 359, 366 

Lima-Indiana  oil  field 352, 355, 369 

pipe>line  runs 370 

shipments 371 

stocks 371 

prices 371 

production 369 

Louisiana 347, 404 

Anse-la-Butte 404 

Caddo 404 

Jennings 404 

Mexico 461 

Michigan 347,413 

Mid-Continent  oil  field 353,355,380 

districts 380 

Glenn  pool 381 

diagram  of  output 392 

prices 385 

productton 381 

stocks 384 

wellrecord 384 

Missouri 347,413 

New  York 347,359,366 

Ohk) 347,359,368 

oil  fields  of  United  States 362 

Oklahoma  (and  Indian  Territory).  347,385,390 

Pennsylvania 347,359,365 

Peru 463 

Philippine  Islands 413 

Porto  Rico 413 

prices 419 

production 347 

by  fields 355 

by  States........ 347 

from  1859  to  1907,  by  States 350 
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Petroleum,  rank  of  producing   States,    by 

quantity 348 

by  value 349 

Rouman  la 468 

Russia 463 

stocks 356 

Tennessee 347,359,366 

Texas 347,395 

Utah 347,410 

value 347 

well  record 357 

West  Virginia 347,369,365 

worii  i  ^  firod  Lictlon 474 

Wyoming 347,411 

Phalen,  W.  C,  paper  on  abrasive  materials.  607-626 

salt  and  bromine 659-672 

sulphur  and  pyrite 673-683 

Philadelphia,  Pa.,  coal-trade  review 75 

Philippine  Islands,  asbestos 722 

petroleum,  exports  to 413,418 

sulphur 676 

Phosphate  rock,  by  F.  B.  Van  Horn 651-657 

exports 654,666 

Imports 657 

marketed 652 

mined 652 

prices 662 

production,  by  States  and  kinds 652-656 

shipments   of    Florida    phosphate,    by 

countries 664 

world's  production 667 

Pittsburg,  Pji.  r  eoftl  tmde  review 81 

cokG  difttrfel 277 

Pocahontas,  W  V a.,  coko.  Flat  Top  district     286 

Pfut^lala  eL«<trlcAl  suppllDSn  product 622 

Porter  John  T    quotod  on  fuUer's  etirtti 731 

Portland  ccmcjit,  jproductlon,  by  States 478 

(5frail«i>  Cement.) 

Forto  Kico.  petroleum,  exports  to 413 

Fortuj^l,  ntstjalc 629 

coal 65 

petroleum,  exports  to 417 

pyrite 682 

Potter}' 519 

consumption 527 

establishments,  operating 522 

exi)orts 528 

Im  ports 527 

products,  by  kinds  and  States 622 

p:ast  Liverpool,  Ohio 626 

rank  of  producing  States 522 

Trpntou ,  N   J       626 

vfkUio  by  S  LatL'^ 522 

varieties 622 

Precious  stones,  by  Douglas  B.  Rterrett....  795-842 

apiU? 796 

amatrloe 795 

Amaron  stone 796 

anibor 79() 

amethyst 797 

aiurinatachite 797 

l)onitoite 798 

boryl 799 

Califomito 802 

cat's  oyo  or  tiger-eye 802 

t'hrysopras<' 802 

diamond H03, 807 
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Precious  stones,  emerald 809 

garnet 810 

gold  quartz 811 

Imports 841 

Jade 811 

Jasper 811 

moss  agate 796 

opal 812 

pearl  Industry 841 

peridot 812 

petrified  wood 813 

phenaclte 813 

production,  by  varieties 840 

quartz 813 

rose 813 

ruby 814 

sapphire 816 

smithsonlte 825 

sphalerite 825 

spodumene 825 

topaz 826 

tourmaline 826 

turquoise 827 

utahllte 832 

Prices: 

arsenic 629 

absestos 715 

bary  tes 691 

brick 510 

bromine 670 

clay  products 603, 610 

ooal GO 

tar 312 

coke 239 

Connellsville,  Pa.,  coke 275 

cryolite 641 

feldspar 871 

fluorspar •. . . .  639 

garnet  (abrasive) 617 

gas , 298 

graphite,  artificial 73C 

gypsum 648 

lime 647 

magncsite 737 

mica 750 

mineral  waters 765 

monazitc 791^ 

natural  gas 32(i 

petroleum 419 

phosphate  rock 652 

pyrite 680 

quartz 850 

sal  t 650 

slate 560 

talc 874 

Pulpstoncs Oil 

{See  alto  Grindstones.) 

I'uciiin i'Ai..           622 

w.'^'-s  r>a  dcposlU 623 

pn.n'iiirtlori             62i: 

Puzzolan,  or  slag  cement 49<t 

{See  alio  Cemont.) 

Pyrite 68(i 

{See  alto  Sulphur  and  pyrit«>.) 

consumption 683 

Imports 682 

production,  by  States 680 

world's  production,  by  counlrl«'S 682 
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Quarts  nnd  feldspar,  by  Edaon  S.  Bastin. .  843-872 

flint. 844 

imports 860 

localities,  by  States 846 

mftsaf  iTi?  crystalline 843 

motbrtds  of  grinding 844 

pA>diictlon,  by  States 849 

quart^f  te 843 

usee 846 

Quarts  ^bfasive)  production 616 

QoAn*  (gem) 873 

Quet>r^p  asl^estos 715 

Qd(M?ii0land  coal 65 

Kmphltfl 736 

sapph  Cm 824 

R. 

RsfUum  and  corundum 839 

Red  rarthmware,  production 522 

Red  laadp  Imports 707 

produttlon 707 

HodOf)dn.  pboftphatf]  rock 657 

Reynol  dfivllle- \V  tdston ,  Pa. ,  coke  district 278 

Bbodi^  iBl^dt  oromorUa 317 

brkkandtlle 510 

clay  products 600 

tuoBllbr 312 

gB3_ 298 

gas  coke 310 

granite 668,581 

Ume.. 547 

Um^tone '. 668,602 

EiilnrraL  waters 765,777 

oil  and  water  gas 306 

taU: 876 

RookJiighutQ  ware,  product 522 

Kosp  quartE,  Colorado 813 

S<«itb  Dakota 813 

Bott^'Ji  stone 622 

[Sit  QisQ  Tnfusor|j|]  earth  and  tripoli.) 

Roumanian  petrtjleiim 468 

Ruby,  Burma,         815 

North  Carolina 814 

Ratey*  W.  W.,  paper  on  Pennsylvania  an- 
thracite. . .  * 170 

ro*l 65 

ttij»giieslte 740 

monoxJte 792 

pB  trolpsan 463 

pydte 682 

salt,-. 670 


BallCTlixs  acid,  imports 322 

Salt  and  lirombie,  by  W.  B.  Phalen 659-670 

bibliography  671 

domestic  consumption 668 

exports 669 

Imports 668 

industry,  by  States 662 

pri<:Ci.. 650 

production,  by  grades 659-662 

b  J  S  tates 660, 662 

tariffs  OQ 668 

world's  production 669 

8«nd  and  gravel 653-^56 
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Sand  and  gravel,  bibliography 656 

imports 656 

production,  by  States 555 

Sand-lime  brick 550 

production,  by  States 551 

value 551 

(See  aUo  Lime  and  sand-lime  brick.) 

Sandstone 568,586-502 

production 568 

by  States 591 

value 568,591 

by  States 591 

by  uses 591 

Sanlord,  Samuel,  paper  on  mineral  waters..  751-784 

Sanitary  ware,  product,  value 522 

Sapphire,  Australia 824 

Ceylon 824 

Colorado 824 

India 824 

Montana 816 

Queensland 824 

Saxony  stfaniluro 696 

fVn  r  I  an  d ,  jprindstones,  imports  from 612 

strontium 696 

Scythestones 613 

t^ff  <ni5tof]*'s  ) 

Ji^lenda,  coal..            65 

Sewer  pipe,  value 611 

Shale,  ground  for  pigment 703 

>:!  Ll.^,.  ii._!L_L:ii-.. 791 

8icilj<  julphur    677 

exi)orts 678 

stocks 679 

Sienna,  imports 699 

production 609 

Slate,  by  A.  T.  Coons 557-562 

exports 560 

gTQ  \m  d  lof  pigment .  production 703 

tnii>0rt3                      560 

industry,  by  States 661 

prices  per  squall.     560 

pnritjetloft,  by  StAie* 559 

value,  by  ^tat«« 560 

SUpclay 642 

South  Afrtea,  coal 66 

diamond 803 

magnesite 740 

South  America,  coal  exports  to 62 

diamond 806 

petroleum,  exports  to 417 

South  Australia,  monasite 791 

South  Carolina,  barytes 689 

brick  and  tUe 510 

clay 542 

Lhiy  imuiuit.s 500 

TQEil  tjir                312 

fuller's  earth 733 

gas 208 

gas  coke 310 

glass  sand 555 

granite 568,602 

lime 647 

mica 747 

mineral  waters 766,777 

monasite 787 
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'exaa,  gas 298 

gas  coke 310 

granite 668,581 

g3rpsum 647 

lime 547 

limestone 568, 602 

mineral  waters 755, 779 

monazite 790 

natural  gas 325, 344 

acreage 331 

oil  and  water  gas 306 

I     petroleum 347,395 

<     pottery 522 

I     salt 660 

sand  and  gravel 555 

sand-lime  brick 551 

'      sandstone.. 568,591 

]      topaz 826 

water-gas  tar 313 

^orium  minerals 786 

[•horlum  nitrate,  imports 794 

ile  (not  drain),  value 512 

ourmalitie,  California 826 

Colorado 826 

Connecticut 826 

India 827 

Maine 826 

Transvaal,  diamond 805 

magnesite 740 

Yap  rock,  production,  by  States  and  uses.  568, 

584-586 

rren ton,  N.  J.,  pottery  products 626 

rrinidad,  asphalt 729 

exports 730 

Tripoli  (see  Infusorial  earth) 619 

notes  on  Tripoli  industry 621 

[Imis,  gypsum 649 

phosphate  rock 657 

salt 670 

rurkey,  arsenic 629 

asphalt 729 

coal 66 

emery 616 

Xirquoise,  Arizona 827 

California 827 

Colorado 827 

Nevada 827 

New  Mexico 828 

U. 

Jmber,  imports 609 

production 699 

Jnited  Kingdom,  asphalt 729 

g3T)Sum 649 

ocher 700 

petroleum,  exports  to 414,417 

phosphate  rock 664 

pyritc 682 

salt 660 

imports  from 660 

sulphur 677 

Jpi>or  Connellsville,  Pennsylvania,  coke  dis- 
trict   278 

Jpper  Monongahela,  West  Virginia,  coke  dis- 
trict   287 

7pper  Potomac,  West  VlrglniA,  ooke  district,  287 

Jiuguay,  petroleum,  exports  to 418 


Pa«e. 

Utah,  asphalt 728 

brJckandUlo 510 

oeilient,  Portland 478 

clay 542 

day  products 600 

coal 14,188 

coal  tar 312 

coke 250,280 

gas 298 

gas  coke 310 

gr«nito 668,681 

gypsum 647 

lime 547 

limestone 568, 602 

marble 568,506 

mineral  waters: 765, 780 

monazite 790 

oil  and  water  gas 306 

petroleum 347, 410 

phosphate  rock 662 

pottery 622 

salt 660 

sand  and  gravel 666 

sandstone 668, 691 

slate 660 

sulphur 673,676 

topas 826 

utahlite 832 

Utablite,  Utah 832 

V. 

Vaal  River,  diamond 806 

Van  Horn,  F.  B.,  paper  on  fuller's  earth  ...  731-734 
phosphate  rock 661-667 

Venetian  red,  imports 707 

production 707 

Venezuela,  asphalt 729 

petroleum,  exports  to 418 

ammonia 317 

Vermont,  asbestos 719 

brick  and  tUe 610 

clay 542 

clay  products 600 

coal  tar 312 

gas 298 

gas  coke 310 

granite 668,681,683 

lime 647 

limestone 668, 602 

marble 668,506 

millstones 610 

mineral  waters 766,780 

ocher 698 

oil  and  water  gas 306 

sand  and  gravel 665 

scythestonos 613 

slate 550,561 

talc 875 

Victoria,  monazite 792 

coal 65 

Virginia,  ammonia 317 

amethyst 797 

asbestos 718 

barytes 600,691 

brick  and  tUe 610 

cement,  natural 480 

Portland 478 
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Virginia,  clay 5^ 

clay  products 500 

coal 14,191 

coal  tar 312 

coke 280 

feldspar 870 

gas 298 

gas  coke 310 

glass  sand 566 

granite 668,581 

gypsum 647 

lime 547 

limestone 568,602 

mica 744,748 

millstones 610 

mineral  waters 755, 780 

ocher 608 

oil  and  water  gas 306 

pottery 522 

pyrite 680 

salt 667 

sand  and  gravel 555 

sand-lime  brick 551 

sandstone 568,591 

slate 659,561 

talc 875 

W. 

Wales,  grindstones,  imports 612 

Washington,  agate 796 

ammonia 317 

arsenic ..." 627 

brick  and  tile 510 

cement,  Portland 478 

clay 542 

clay  products 500 

coal 14,195 

coal  tar 312 

coke 281 

gas 298 

gas  coke 310 

granite 668,581 

lime 547 

limestone 508,602 

marble 568. 595 

mineral  waters 755, 781 

monazlte 790 

oil  and  water  gas 306 

pottery 522 

sand  and  gravel 555 

sand-lime  brick 551 

sandstone 568,591 

water-gas  tar 313 

West  Indies,  coal,  exports  to 62 

petroleum,  exports  to 417 

phosphate  rock 657 

salt,  Imports  from <J60 

West  Virginia,  ammonia 317 

brick  and  tile 510 

bromine 070 

cement,  Portland 478 

clay 542 

clay  products 500 

coal 14,198 

coaltar •  312 

coke 282 


Page. 

West  Virginia,  gas 298 

gas  coke 310 

glasssand 555 

grindstones 612 

lime 647 

limestone 568,602 

mineral  waters 755,782 

natural  gas 326, 334 

acreage 331 

oil  and  water  gas 306 

petroleum 347,350,366 

pottery 522 

salt 660 

sand  and  gravel 655 

sandstone , 568,591 

Whetstones .  exports 613 

imports 613 

production 613 

White  granite  and  semiporcelaln  ware S22 

White  lead,  imports 707 

production 707 

Wisconsin,  ammonia 317 

brick  and  tUe :...     510 

cement,  natural 488 

clay 642 

clay  products 600 

coaltar 312 

coke 288 

feldspar 869 

gas 206 

gas  coke 310 

glass  sand 655 

granite 668,581 

graphite 735 

lime 647 

limestone 568, 002 

magnesia 740 

metallic  paint  and  mortar  colors 702 

mineral  waters 755, 782 

oil  and  water  gas 306 

pottery 522 

quartz 848 

abrasive 616 

sand  and  gravel 655 

sand-lime  brick 551 

sandstone 568, 591 

I         water  gas  tar 313 

World's  production,  coal 63 

I         graphite 736 

i  gypsum 649 

ocher 700 

I         petroleum 474 

phosphate  rock 657 

pyrite 682 

I         salt 669 

■         sulphur 679 

.   Wyoming,  asbestos 720 

I  asphalt 725 

brick  and  tile 610 

clay 642 

!         clay  products 500 

coal 14,2ai 

i         foaltar 312 

I  coke 288 

',         gas 298 

gas  coke 310 

I         granite 668,681 
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ffTyomiog,  grindstones 611 

gypsum 647 

lime 647 

limestone 568,602 

mica 744 

mineral  waters 755, 783 

monasite  1 790 

moss  agate 796 

natural  gas 325,344 

acreage 331 

petroleum 347,411 

phosphate  rock 652 

sand  and  gravel 555 

sandstone 568,501 

sulphur 673,674 


Y.  Page. 

Yale,  Charles  O.,  paper  on  borax 631-636 

magneslte 737-740 

Yellow  or  Rockingham  ware,  value 522 

Z. 

Zinc,  white,  pigments 703 

lino  lead 704 

prod  uc  tion 706 

lino  oxide 703 

Imports 706 

production 705 

sublimed  l^lue  lead 7O6 

whitelead 705 

Zircon  {tee  aUo  Monaxlle  and  zircon) 972 
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